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DRILLING MACHINES, 


All Styles, 


UPRIGHT DRILLS, 


" 20 to 38 Inch Swing. 


Latest designs and improve- 
ments. All fitted with our 
patent quick return of 
the spindle. 


For.cuts and prices address 


BICKFORD DRILL. 60., 


170 to 180 E, Front 8t, ‘[Cincinnati. 0. 











UNIVERSAL RADIAL 


RADIAL DRILLING MACHINES 


= THREE IGN 


E. C. ATKINS & CO. 


INDIANAPOLIS, IND..«* MEMPHIS, TENN. 


MANUFACTURERS OF 


CROSS-CUT, CIRCULAR, BAND AND GANG SAWS. 


FINE SAWS A SPECIALTY. 
SOLE MANUFACTURERS OF THE FOLLOWING BRANDS 
CROSS-CUT SAWS: 
Silver Steel Diamond, Concave Tooth Dexter, Special 
Steel Diamond, Original Tuttle Tooth Improved, 
Extra oe One-Man and nave Cross-Cut Saws. 





ALL LUMBERMEN REQUIR: CROSS-CUT SAWS. 


TOLEDO WIRE WORKS. 


F. POWELL & CO. 
Manufacturers of 
COAL SCREENS, 
WIRE BANK RAILINGS, 


PLANT STANDS, 
FIRE PROOF LATHING, &c, 
summit Street, TOLEDO, 0 


PATENTS. 


M.D.&L.L. LECCETT, 


Attorneys at PatentLaw 

Patents obtained in the United States and al 
Foreign countries 

Masonic Building. CLEVELAND. € Oo. 














| “EMBODY All U DESIRABLE FEATURES USE ONLY THE BEST. E. H. JONES & CO., | 


N= PRICES$450 2S UPWARD 
~~ UNIVERSAL RADIAL DRILL Cl 


SINCINNA 





Our CROSS-CUTS are acknowledged as “Incomparably the best in use,” and are. 
We are Agents for Tanite Emery Wheels and Grinding Machinery. 


223 and 26 River St., CLEVELAND, 0. 


Engineers and Contractors, 





post Wheel Machinery. 





Manager of Pen Saain 
Southern Lake pan ahi and 
the Nort :west for 
me DETROIT EMERY WHEEL CO. 

- Address: Box 84, Columbus,0. 


or P. 0. Box i52 Chicago. i Frankiin Avenue. 
Hart’s Corundum-Emery Wheels ‘ ge ' 








mont eo SCE tics eae Copies 


Coal Miners and Dealers will find it to their advantage to correspond AND 
with us when in need of screens. 


HEAVY FIRST QUALITY SCREWS AT LOWEST PRICES. 


FOREST CITY WIRE & IRON WORKS, 


TELEPHONE 1683. 


Of all Descriptions, 


STEAM PLANTS, COMPLETE, FUR- 


CLEVELAND, OHIO. 
NISHED AND SET UP. 








PRESSED WROUGHT IRON OPEN TURNBUCKLES. 





—MADE BY— 


CLEVELAND CITY FORGE & IRON CO., Cleveland, 0. 
ef ‘Dousie PRE 


ees 










SS° 
Jachine, 


*PATENTED: 


AUG.24.'84 










P.L.SWORD. 
C.D:SWORD. 


sat Zs TE Toone 
a’ YO* STAR ITY 440006 % @ 
— 
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+ ‘OfFice & WORKS, 


PROVED RricK acu ’ 
IW B ja NE: ~rBessemer five. 





~ (LAY (RUSHERS, (ARRIERS. v JARD SUPPLIES . Pes &verp AVE, Roon4, 
ARROWS & Brick y n on Llevelerd, LI. 
flake g Truck 





J. M.Schoonmaker Coke Co. 
Manufacturers and Shippers of 


Connellsville’ 


Capacity of Mines, 2,500 Tons Daily. 
Siding Connections with all lines of Railroads. 
Office, {20 Water Street, 


Pittsburgh, Pa. 
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The American Watchman’s Time Detector, 


This Electrical Instrument is designed t 
and does keep an exact record of the doing 
of the night Watchman in any establishment 
where it isin use. It is an accurate and 
faithful guardian of your premises during 
the night. 

It is simple, reliable, and absolutely infal- 
lible. Cannot be tampered with. Thous- 
ands of testimonials from the first concerns 
of the world. 


SEND FOR CATALOGUES. 


TheCleveland Electrical Mts. Co. 


CLEVELAND, OHI9, U. S. A. 


RAWHIDE VALVES 


FOR BLAST FURNACE BLOW!INC ENCINES. 


Guaranteed superior to valves msde of oak-tanned leather. being soft, 
= Sample le orcers solicited, not to be paid er caleu Ban Fn omg pr 4 barge: 2 


Parkin & Bosworth, 
9 & 11 SOUTH WATER ST., CLEVELAND, O. 











J Machinery Manufacturers’ Association 


2 be a “—+FOR SUPPLYING——~ 


loathe mene FOUNDRIES, PLANING MILLS, PAPER MILLS, ROLLING MILLS, 
ZLOURING MILLS, MINES, CAR-SHOPS, RALLWAYS, ETC., 


With MACHINERY, 1 TOOLS, and other EQUIPMENTS, at the Makers’ Lowest Prices. 
; 4. H. PRATT, Manager. 





' 89% Bt. Clair St. ORFice Kennara shinee, s CLEVELAND, Ohio. 
09 


am WRITE FOR PRICES. ~@ 





tae is tse Sent 


Automatic & Slide Valve hag is 
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Steam Pumps. 
improved Duplex Pumps 
With Patented Removable Water Cylinder. 
pecial Patterns for Fire Pro- 


on fay oni sy Elevators 



















The ranneed Dayton Cam Pump, 


Bor WATEi Pu EREDING and for PUMPING 
Pumping Returns from Coils oj 
Apparatus. 


The: Smith-Vaile Co., 


80 DAYTON, OHIO. 
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MANUFACTURERS OF 


WIRE CLOTH 


Of Every Description, 
Office Railings, 
Elevator Enclosures, 
AND ALL KINDS OF 


Architectural Wire and tron Work. 
W. 8, TYLER, 
President. 


Sec. 
CLEVELAND. OHIO. 


—. «le 


Mount Joy Steam Heater 


MANUFACTURED BY THE 


MOUNT JOY STEAM HEATER O0.. 
MOUNT JOY, PA. 


Self Feeding Magazine. 
Self Draft Regulating. 
Reputation Established. 


Senda for Catalogue 





04-ly 





FREIGHT AND PASSENGER 


L. S. GRAVES & SON, 


Corner Center and Frank Streets, Rochester, N. Y. 
New York Office, 46 Cortland S8t.; Cleveland Office, 208 Superior St. 
Send For Our Catalogue. 


sang ince VICTOR SAW FILER. 


Latest and best machine for Filing 

Saws of every description. Absolute in 

action. Elegant in finish. Reasonable 

in Price. Descriptive circular sent on 
application. 

=: Price complete $2.50. 


Address, 


Robt. J. Schaeffer & Co., 


{221y] DAYTON, O. 























Locke Patent Steam Pumps. 


AIR AND Acrip BLOWERS. 




























protection, refineries, eries, pipe 
ag = Pumps and [Theween’ fully breweries iv 


YOUNG & LOGKE, Titusville, Pa. 
Box 991. 48 





THE IRWIN & REBEX 


PATENT 


EXPANDING WATER CONDUCTOR. 


MANUFACTURED BY THE 
Ss. S. S. Conductor Co. 
LIMITED, 
163 Lacock Street, 
ALLEGHENY, PA. 


Tae Sranpine SEAM 
allows of an easy and 


fastening, Keeping 

ee far enough from 
the to make any over- 
eg ai plang A pout, 
"ad, run down th 
: nd not the wall ; 









a single sheet of 


SOFT STEEL, 


‘Galvanized, Kalamined 
or Leaded 








Made in 6 foot lengths of || 


J AMES P. WITHEROW, 
Engineer and Contractor, 


Lewis Biock. Pittsburgh, Pa.. 


Whitwell Fire-Brick Stoves and Clapp-Grifiths Patents 


For the Manufacture of Soft Steel. 


Boorially pdaped ter No. 1 Boiler Plates, Boiler png Wire Rods, Stay Bolts, Semnping ware 
Plates, etc. ill contract to completely erect, equip and piace in operation b 
- Whhitwell stoves, and stool plant’ as above. As I manufacture at my own 
“works @ appertaining to blast furnace and steel works construction 
all Gases seal ead aeons 81 





Fabric Fire Hose Go., 


MANUFACTURERS OF 


Cotton Fire Hose. 


———~-) FOR (——— 
MILLS AND FACTORIES. 


HOSE JUMPERS. RACKS & REELS. 
Sissi saci 


5 Barclav Street, 
NEW YORK. 











HUGHES STEAM PUMP CO. 


MACHINISTS 
and Manufacturers of 
Steam Pumps, 
Hydraulic Presses, 






0 
\\ee @ 


* a Whucues | Ase 


And General 
Machinerv. 


; << 
Elm, cor. Washington Street. CLEVELAND, 0. 


PATENTS. 


JOSEPH A. OSBORNE, 


rFPatent Attorney, 
29 EUCLID AVE., CLEVELAND, OHIO. 
Patent Causes litigated inthe United States 
Supreme and Circuit Courts. Unrrep Srares 
AND Forrien hy ne Sgcurep. Searches and 


Opinions as to the Scope, Validi-y and Infringe- 
ment of patents. Term: Reasonable. 


cLIPSE 


LECT ROTYPE 





Beek NCRAVING CO. 








E.GOULD & EBERHARDT, 


NEWARK, N. J. 


New Tools on Hand. 


12” , 16’’ , 22’’, 26’, 30’ Shapers. 

25/’, 36’’, 60’ Eberhardt’s Auto. Gear Cutters. 
25’, 30’, 36’ Eberhardt’s Pat. Drill Press. 

12” x 6 ft. Eng ne Lathes. 

15” 7 — (Porter) Engine Lathe (hollow spin- 


22” x 10 x 12 ft. Engine Lathe (G. & E.). 
Nos. 1,134, 2 Power Press. 


Second-Hand Tools. 


16” x 6 ft Engine Lathe (Ames) Good order. 
144" open die Bolt Cutter. A bargain. 

1%” solid die Bolt Cutter. A bargain. 
Four Spindle Garvin drill. Good as new. 
One 10 x 24 Horizontal Engine. A bargain. 
One McKeniiie Foundry Blower. Very low. 
One 18” (Pond) Lever Drill Press. 

One 30” (G & E) Back Geared Drill Press. 





J.M. Allen, Pres. Ww. B. Franklin, V. Pres 


J.B. Pierce, Sec’y. 








GEO. P. BURWELL, Gen. Agent. 
246 Superior St. 


CLEVELAND, O. 
A. ©. GETCHELL, 
Chief Inspector. 





Over 10,000 Boiler Feed Pumps in use. 
Every pump guaranteed. Send for illustrated 
and descriptive Catalogue. 





CANTON STEAM PUMP CO., 
Si-ly 













CANTON oOnio. ! 









RUBBER STAMP fortne WOR 

Cc. J. CONC “LY & CO. 
[Establis..ed 1873. 

RUBBER $ STAMPS 
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AMENITIES OF THE SHOP. 





The scene depicted in the accompanying engraving* 
is a slight departure from the usual views in the “ assem- 
bling” room, but itis not a whit less striking. The 
“assembling” in this case seems to be for purposes of 
rest and recreation rather than for putting together the 
various parts of machinery. The interest in this pas- 
time seems to concentrate in the foreground—at least it 
appears to be quite interesting to the under boy. The 
amount and accuracy of the work turned out from this 
shop must be amazing. 


———— -— 


FASTEST OCEAN RECORD. 
New York Tribune. ng a 
“The record has been beaten”? was the word passed 


along the water front among steamship men and ocean 


471 knots every twenty-four hours, but on one day, the 
day previous to her arrival off Sandy Hook, she made 
503 knots. This was at the rate of 21 knots an hour, 
2,124 feet each minute and 35 feet each second, and for 
the entire run an average of 19 6-10 knots an hour. 
Previous to this last unprecedented trip of the Etru- 
ria she was the bearer of the champion pennant as the 
“ Queen of the Ocean,” but the pennant had alternated 
between the Alaska, the Arizona, the Aurania, the Ore- 
gon, the Umbria and the Etruria. This, however, does 
not say that the steamers of the French and the North 
German Lloyd lines enumerated above are not equally 
fast, but as they sail between different ports their trips 
are not calculated in the comparison of the speeds 
between Queenstown and New York. For instance, the 
Aller, of the North German Lloyd, made the trip from 





New York to Southampton in September last in 7 days 4 







Umbria. . QueenstowntoN.Y. 6 4 12 1887 
Alaska.. Que nstowntoN.Y. 6 21 38 1883 
Br ttanice..... QueenstuwntoN.Y. 7 10 53 1887 
City o1 Berl Queenstown to N. Y 7 18 (2 1875 
CARLES... 0ic00s QueenstowntoN. Y. 7 18 02 1882 
Lahn routhamptun to N.Y. 7 9 45 1 
yyy Seeeie wai ts pane wo N.Y. 7 13 30 1 
OP sicteiscvercccossonnse. COUtHEMpLON to: N.Y. .7 14 35 
La Bourgogne......... Havre to N. Y. 7 12 Ss 1884 


The increased speed of late years is due no less to 
the improvement in steamship models than to that 
in machinery, the long and narrow hulls enabling them 
to make time now that could never have been made with 
the old style of steamships. It is not alone in the ex- 
ceptional voyages in which the increasing capacity for 
speed of the ocean steamships of the present day is most 
impressively presented, but in the general average 
attained in a succession of voyages, and in the increasing 
speed thus shown by the same vessels, owing to the 





great improvements made intheir machinery. One fact 


















































travelers when they learned that the Cunard steamship 
Etruria was off Sandy Hook at noon on Saturday, June 
2. The record had been beaten several times, not only 
by different vessels, but the Etruria had beaten her own 
record more than once. The Etruria left Queenstown 
just after lunch on Sunday, May 27, and was off Sandy 
Hook nearly two hours before lunch on Saturday, June 
2. While the apparent interval of time was three hours 
less than six days between the two points, owing to the 
difference in time of four minutes to each degree of lon- 
gitude she had crossed, she was actually six days one 
hour and fifty-five minutes between the two points, a 
span of 2,354 marine miles. Her average runs were 


*From the catalogue of Sterling Elliott. Newton, Mass., manu- 


facturer of cutting-off machines tap-drill gauges, stitching and 
trying machines, etc. 





f 





. - Vi 
VIEW IN THE “ASSEMBLING” ROOM. 


' hours and 25 minutes. This is equivalent to making the 
run to Queenstown in 6 days 9 hours and 49 minutes. 
The following is a table of the fastest transatlantic trips 
made and the vessels which made them : 








EASTWARD. 

h m. Year 
bier a ess cacecnesnenines N. Y.to Queenstown 6 4 36 1887 | 
| Umbria........00eeseeeee N. ¥Y. to Queenstown 6 7 10 1887 
| AMG: iCA...ccccceseoee w. N. Y. to Queenstown 6 10 Le 1884 
| Oregon ....scecerreeeeeees N.Y. to Queenstown 6 10 10 1886 
| City of Rome......... N. ¥. to Queenstown 6 18 30 1885 
| Alaska. ...cccccccccoroee N» ¥.toQu-enstown 6 18 37 1882 
| Arizona ......000 . N.Y.toQ eenstown 7 a i 1882 
| Servia sia . N.Y. to Queenstown 7 7 41 1882 

City of Berlin.. . N.Y. to Queenstown 7 15 48 1875 

Brittanic .N.Y.toQueenstown 7 2 09 1473 

ller. N. Y.tomouthampton 7 4 25 1887 

Lahn N.Y. toSouthampton 7 . oa 1888 

| TTAVe.....+eseere0s N. Y.toS8outhampton 7 9 15 1887 

La Bourgogne. . N.Y. to Havre 13 3 1880 
WESTWARD. 


L Btruria........ccccces es» QueenstowntoN.Y. 6 1 55 = «1888 
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probably never enters the mind of a marine novice or of 
'alandsman. It is that in the substitution of steel for 
| iron, the former being more ductile than the latter, the 
the materials of construction may be lighter. For in- 
stance, the steamer Servia, one of the smaller of the fast 
| vessels, weighc 620 tons less than she would have done if 
ishe had been built equally strong with iron; and of 
course she has that much greater carrying capacity for 
machinery or freight. But the question yet remains 
unanswered—what is the limit of speed ? 








since oe Re 
Tuey have been making 38-ton guns at Portsmouth, 
England, and are talking of introducing the 47-ton 
variety. Nearly 35,000 people live at Portsmouth on 
wages earned in doing some kind of work on England’s 
big guns. 
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The: HOPPES Feed-Water PURIFIER. 


Sold ontTrial. Clean Boilers Cuaranteed. 





—_ F 


SEND FOR 
DESCRIPAIVE. § 


CIRCULAR 


? Hard Sheet Steel Troughs eesily cleaned. 
HOPPES MANUFACTURING CO., 





Sprinefield, Ohio. 


ai ip 
f OE 





INSURANCE POLICY RECISTER. 


Is needed by every Manufacturer. 


ONLY ONE DOLLAR. POSTACE PAID. 


We will send the above Register as a premium, to all new subscribers, who send in | ~LISS 
their names for the Ion TRADE REvIEw, for one year. 


THE CLEVELAND PRINTING & PUBLISHING CO., 
PUBLISHERS, 


CLEVELAIND, ©. 


Streety 





THE 


: y Cleveland Foundry C0., 


CLE /ELAND, O., 


Manuficturers of 


Ugh Gry Cain 


Japaning, Electro-Plating in 
Nickel, Bronze and Copper. 


Hardware Specialties made on Contract. 


We solicit corespondence and samples for 
estimate. 


OFFICE AND WORKS ON 
Piatt St. and Cc. & P. R. R. 
a@-Take Woodland cars to Carr St. 42ly 





Foundries, This Means Money to You. 








WACHALAC’S 








Patent Matches 














AND 











| 
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Sectional Fallowboards 


Saves Money and 
Time. Increases out- 
put Can beused tor 
wated. Jobbing or 
Stove Patterns. One 
shop saved over $2,100 





a zoe" by their use. 
or particulars ad- 
dress, 











J. WACHALAG. 


























Price, $3.00. | Y BEE 








Chester St., 
CLEVELAND, 0. 








| 
| 
‘eum 


eoHE ORIN 


\- 
| 
| 


' ack a A 
‘ i 
t ee ~ : 
5 
A j= 
a Pe 


(~CGINCIN 


| PUMRS.FOR 








NATI, 


| Ake PURPOSES \ oS ome a oo — i a OFFICE 46 CENTRAL AVE-/ON APPLICATION 
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GOWAN: 


\. PRICELIST 











- THE LIGHT RUNNING 








SEWING MACHINE 


. SIMPLE 








SS 








ONLY SEWING M, CHINE 
THE ONLY SEWING MA 


THAT GIVES 


PERFECT SATISFACTION. 


f.HAS NO EQUAL | 











poner CULAR 


SEWING MACHINE CO. 


ORANGE MASS. 
30 UNION SQ.N.Y. CHICAGO ILL. 
@ ST.LOUIS MO. ATLANTA GA. 9 








FOR SALE BY F— __| 
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BOOKWALER ENCINES 


UPRIGHT AND HORIZONTAL, 
3 TO 10 HORSE POWER. 
OVER 3,000 IN SUCCESSFUL OPERATION. 
Illustrated Pamphlet sent free. Address, 


a, JAMES LEFFEL & CO., Springfield, Ohio. 


Eastern Office: 110 Liberty St..New York. 
Send for Catalogue B, and meption this paper. 


MANUFACTURERS 


——W1ILL———_ 


Eind it to Their Advantage 


TO OBTAIN OUR PRICES FOR 


CATALOGUES. 
COMMERCIAL PRINTING 


STATIONERY, 


IN QUANTITIES TO SUIT THE 


Tueaxreest Demaneas. 


Cleveland Printing & Publishing Co., 


CLEVELAND. OHIO 











Lithograph Building. 











WEST'S 
MOULDERS’ TEXT -BOOK: 


BEING PART II OF 


AMERICAN FOUNDRY PRACTICE. 


Presenting best methods and orig a! ru 
btaining good, sound. clean castings, and 
giving detailed description for mak. 
ing moulds requiring skill and 
experience. 

Also containing a practical treatise upon tke 
construction of cranes and cupolas.ard ‘+e 
melting of iron and scrap steel in 
iron foundries. By 


for 


THOMAS D. WEST, 


Practicul:iron moulder and foundry joreman 
member of the American Society ot Mechan 
ical Engineers and of the Civil Nngineers’ 
Club Of Cleveland, Ohio. 


12mo,. Cloth, #2,50 


Fully illustrated and with complete index 
il) be mailed, prepaid, on receipt 


of the price. 


On receipt of $3.00 we will send the above 
book and the Iron Traps Review for one year. 


Address 
CLEVELAND PRINTING AND PUB. CO 


CUEVELAND, OHIO, 
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BRACING BOILER HEADS. 


— 


The proper bracing of flat surfaces exposed to pres 
sure, which are necessarily present in almost all formes 
of boilers, is a matter of the greatest importance, as the 
power of resistance to bulging possessed by any consid- 
erable extent of such a surface, made as they must be 
in the maj rity of cases of thin plates, is so small that 
practically the whole load has to be carried by the 
braces. This being the case, it is evident that as much 
attention should be given to properly designing, pro- 
portioning, distributing and constructing the braces as 
to any other portion of the b yjiler. This is not, how- 
ever, always done, and it is no uncommon thing to sub- 
ject new boilers to hydrostatic pressure well within the 


IRON TRADE REVIEW. 
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the tubes, put in braces enough to carry safely the pres- 
sure on the segment of the head B B’ B’’, 


of the table given in the Locomotive of December. 1886, 
page 184. In this case it is a segment 21 inches high of 
a circle 60 inches in diameter, and its area is 882 square 
inches. The braces should be sufficieat to carry safely 
If the boiler 


is intended to carry a pressure of 100 pounds per square 


the entire pressure coming on this surface. 


inch, it would aggreg2te on this segment 88,200 pounds, 
and the braces should be si 








ifficient to safely sustain this 


yressure. The number of braces reyuired will depend 
j I 





upon their form. Ifof the ordinary crowfoot pattern, 
! which if well made is as good as anything yet devised, 


and one inch in diameter, they could safely be allowed 


limit of strength of the shell, and s» strain the bracing | ,0 sustain a tensile stress of 7,000 pounds each. This 


that the heads are bulged to quite an 
appreciable extent, and when the press- 
ure is released the braces are found to 
be loose and badly strained. The prev- 
alent idea regarding bracing is, that it 
should be just sufficient to prevent 
“vibration” of the heads. There is no 
objection to regarding it in this light 
if we consider properly just what is 
required to effectually do it. 

The subject might be profitably dis- 
cussed in a general manner, but we 
think more advantage will be derived 
from the consideration of an actual 
examrle, such as would arise in daily 
practice. 

Suppose, for example, we are design 
ing a boiler 72 inches in diameter. 
How many braces shall be put on the 
heads above the tubes ? 

We first arrange our tubes. Let us 


that they are 33 





assume inches in 
external diameter ; then a good arrange- 
meut of them, paying due regard to a 
free circulation uf the water, will admit 
about 86, and will leave a clear height 
from the ‘op cf the upper row to the 
top of the shell of 29 inches. 
Fig. 1.) Thenit is evident that this 
segment, 29 inches high, of a circle 72 


(See 


inches in diameter, constitutes the sur- 
face to be braced, and we must next 
ascertain the strength of bracing re- 
quired to render it safe. 

Let us consider first just how much 
of the pressure on this segment must be carried by 
the braces, and how much shall be allotted to the 
flange of the head and the top row of tubes. For it 
is evident that as the area to be braced is bounded 
by these parts, and they possess ample strength, they 
may be calculated to sustain their due share of the 
load. 

The flange of the tube sheet may be assumed to 
have a radius of two inches. This curved portion 
will take care of itself, and, if it had a chance to do 
80, a great deal more besides. So we draw the line 
A~-A’ with a radius of 34 inches, and disregard the 
portion outside of it. 

Now we know that on heads or flat surfaces of 
ordinary thickness the pitch of stays should not be 
more than § inches from center tocenter. In the 
fire boxes of locomotives and similar boilers they 


must be much closer, but the head of 


an ordinary 
boiler is not expos .d to such intense heat, and they 
may be placed much further apart with safety. So 


we draw theline B B’ B’’, with a radius equal to 30 
1 


inches, and consider that the load on the area 
fl nge itself. 

Now, how much of the load on the head above the 
tubes may be safely carried by the tubes themselves ? 
We know by experiments that the tubes, if well put in, 
We als ) know 
that if the water used is corrosive, or the fuel is of such 


have a great holding power when new. 
a nature that its gases attack the ends of the tubes, exter- 
nally, they may in time c yrrode and lose much of their 
holding power. If this were not so then we should be 
justified in keeping away from the tubes 8 inches or so 
with the nearest brace; but for the reasons above stated 
it would be deemed judicious to brace closer down to the 
top of the tubes, so that if a portion of them lose their 
holding power, the boiler will still be perfectly safe. So 
we would put the line of braces as nearly as might be 4 
inches above the top of the upper row of tubes, and 


drawing the straight line from B to B’’,2 inches above 
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BRACING Bul 1 ADS. Fia. 2. 
between it and t e flange may safely be borne bv the| would give 88,2007 


- 12 ] 13 1 
J—— 4 -io Draces, Which snoula pe 


| distributed as uniform y a3 possible over the surface t 


be braced, about as shown in Fig. 1, making the arrange 


ment as syinmetrical as possible, grouping them slightly 
closer to each other near the center of the head than we 
do out toward the flange. The braces should be attached 
The rivets 


the it 


to shell and head by two rivets at each end. 
should be of such size that the combined area of 
| be at least equal tothe body of the brace, 


») givea good la 


shanks wil 
and their length should be sufficient t 
head on the outside to realize strength equal to the body 


We h ave seen Ci 


was so short that when han 


¢ 


of the brace. ses where the rivet used 


ij 
s 


nered down outside the head 





was so thin and @weak that it stu if ped off under the test 


pressure. Such scrimping of material is very poor econ- 
omy in the long run. 

Figure 2 shows an arrangement for a different form of 
brace. 


Four-inch T irons are riveted to the heads, and 


The area of this segment is easily computed by means | 





the braces, with forked jaws, are attached to the web by 
; 4 tarned pin or bolt. The T irons are, so far as practic- 
able, so arranged that the rivets which secure them to 
the heads will fall in about the same position that they 
would if crowfoot braces were used, that is, they should 
be distributed as uniformly as possible. This enables a 
less number of braces to be used, but they should be 
somewhat larger. Owing, however, to the stiffening of 
the heads by the T irons, which act as girders and trang- 
fer the stress due to the pressure to the flange and the 
tubes, it is usual to make these braces but one inch in 
diameter. We have never known the least trouble to 
occur where a boiler was braced in this manner and the 
work was well done, and recommend it as a very supe- 
rior form. Fig. 3 [see page 410] shows the detail of 
this brace and its connection. Two angle irons are 
sometimes used instead of the T irons 
with this form, but the T irons are to 
be preferred, as they are free from the 
“claw hammer” strain which is una- 
voidable when the angles are used. 
Many boiler makers prefer to a: ringe 
the T or angle irons horizontally across 
the portion of the head to be braced 
instead of radially. This form is shc wn 
in Fig. 4, [see page 410] and there is no 
objection to it provided the braces are 
swung horizontally tothe point of at- 
tachment to the shell. Where they are 
swung upward, as they are in the 
majority of cases, an awkward bend is 
necessitatedin the brace, and a square 
_. pull on the jaws is impossible, and the 
consequence is they do not remain taut 
length of time. They 
should never be put in in this manner, 
When we wish to resist a direct pull a 
straight piece of material is the best 
thing to do it 





tor any great 





with, and there is no 
reason for using anything else to brace a 
builer head with. 

Another favorite style with some 
makers consists in riveting heavy forged 
bars horizontally to the heads above 
the tubes. These bars are provided 
with projections, to which are attachd 
heavy braces extending from head to 
head. The objection to this form of 
brace is, that it offers a very serious 
obstruction to a proper examination of 
the boiler, and is very much in the way 
when cleaning and repairs to the inside of the boiler 
The principle embodied, that of 
tying the heads of the boiler together, is all rights 
but it should be remembered that boiler shells have 
in a transverse direction to 
carry all the pressure that can come on the heads, 
and so ample strength is secured by bracing back 
We have yet to learn of a case 
where braces attached to the shell have caused an 
explosion by the strain on them tearing it apart 


become necessary. 


an excess of strength 


well on the shell. 


transversely. 

In localities where the water available for use in 
boilers is very bad, a man-hole in the front head 
below the tubes will be found very useful to enable 
Now, it 
is evident that a portion of each head eqnal at the 
least to the area of the man-hole frame [see area 
below dotted line on lower part of Fig. 1], will be 
deprived of the supporting power of the tubes, which 
must be displaced to admit the man-hole, and this 


the boitom of the shell to be kept clean. 


insupported area should be properly braced, more 
especilly, that at the This is done 
j run crowfoot braces 
id back on to the shell. The objection to 
this is, the foot of the brace where it is attached to the 
form a lodging place for sediment, which 


back end. 
Some 
i the he 


sheil is apt to 


" 
Will aC 


umulate until there is danger that the shell may 
The better way is to put in 
through braces here, extending from head to head, leay- 
Various 
are practiced of attaching these braces to the 
heads, but the most preferable would seem to be: make 


brace of re 


be burned at this point. 
ing the bottom of the shell entirely clear. 
ind iron 14 inches in diameter; upset the 


diameter, and cut a full, smooth thread 
drilland tap the heads for this thread, and 


ends to 14 inches 
on therm ; 
crew the braces through, making them just long enough 
headed down nicely outside, 
This will 

Where 


to enable the euds to be 


after the manner of aa ordinary screw stay. 
leave no chance for sediment to accumulate, 


|\Concluded on page 410) 
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WELDING STEEL RAILS BY ELECTRICITY. 

Recently an item has been going the rounds of the 
press in regard to a new process of electrically welding 
steel rails. The scheme appeared plausible, and the 
end to be reached was very desirable ; but now comes a 
writer in the Electrical Engineer (Mr. Otis K. Stuart), 
with two very formidable objections, viz.: 
perfectly well known by any one who is conversant with 
‘the tempering properties of steel, the joints and adja- 
cent parts of the rail could not be tempered equally with 
the other parts of the track, on account of the wide gap 
between the temperatures at which steel will chill or 
temper and anneal respectively. There would thus 
remain a soft or annealed portion of metal on each side 
of the joint, which could not be avoided except by heat- 
ing and retempering the whole track. 

Secondly, asa rail of steel one thousand feet long 
would contract about one inch and one-half for every ten 
degrees of drop in temperature, and as the range of tem- 
perature from maximum to minimum may be about 140 
degrees Fahr. in this latitude, joints would have to be 
provided at every thousand feet which would allow a 
contraction of considerably over one foot. Nor is this 
all, for some means for facilitating the motion of the 
track due to expansion and contraction would have to 
be provided, or ruptures in the metal would occur ; and 
it is extremely doubtful whether the tendency of such a 
rupture to buckle could ever be overcome by any 
mechanical arrangement. 





First, as is 


For instance, on a down 
grade every expansion would tend to force the track a 
certain length down, while the subsequent contraction 
would not be strong enough to raise the track to its 
former position. 

It is hardly necessary to add that, even if welding 
should be successfully accomplished, it would prove 
impracticable, on account of inconvenience in repairing 
worn portions of the track, replacing ties, ballasting, etc. 








THE COAL WE BURN. 

What a prodigious thing the annual national coal bill 
is! According to the figures of Charles A. Ashburner, 
special agent of the United States Geological Survey, 
just given out, the total production of all kinds of com- 
mercial coal in 1887 was 123,965,255 short tons. This is 
an increase over 1886 of 16,283,046 tons, or 13 per cent. 
Some idea of the aggregate coal bill of the country for a 
single year may be obtained from the fact that the value 
of this enormous quantity of coal, at the mine, was $173, - 
530,996. 

But even this does not give an adequate idea of the 
total production of our mines. An important factor in 
the calculation should be the colliery consumption, in 
other words, the coal consumed to furnish steam-power 
at the mines. This varies greatly, according to locality, 
ranging from 21-10 to 61-7 per cent. Adding this 


| . 
item, we have as the total output, exclusive of slack 


coal thrown on the dumps, 129,925,557 short tons, an 
increase over 1886 of 17,182,154 tons, valued as follows: 
Anthracite, $84,552,181; bituminous, $97,939,656 ; total 
value $182,891,661. 
mines, not the market price. 


This, remember, is the value at the 


The three leading coal-producing States are Pennsy]- 
vania, Ohio and Illinois, their figures being as follows 
(exclusive of colliery consumption) : 


Quantity. 


Short tons. Value at Mines. 





Pennsylvania— : se 
TI cs vcacnicsetintbaineens 59,506,255 $79,°65,244 
Bituminous.... see 30,866,602 27,806 941 

inielsciaiaiapededon e. 10,301,708 9,096,848 

ED iiietinnes osissgiswernpeatscessingovenn 10,278,890 11,152,596 


West Virginia and Iowa report an aggregate annual 
product of over 4,000,000 tons ; Maryland, Indiana and 
Missouri of over 3,000,000 tons; Kentucky, Alabama; 
Tennessee, Colorado, Kansas and Wyoming of over 
1,000,000 tons, and sixteen other States and Territories 
various amounts under 1,000,000 tons and down to 400. 

And to think that from one-half to two-thirds of the 
heat efficiency of this enormous quantity of fuel goes up 
the chimney ! 


THE STATISTICS OF THE SITUATION. 

So far as the iron ore situation is concerned, it might 
be worse, but it is to be hoped that the limit of the 
depression is near at hand. In the face of a stagnant 
market, the shipments from upper lake ports for the sea- 
son up to June 6 were as follows. 





Tons, 

Marquette district—Marquette..................sescssssssesesseeesseees 49,757 
— ee yO NSE Sea 23,545 

ears . —Escanaba 119,824 
Menominee “ — ns om 150,498 
Gogebic on — sy ae 41,582 
ies 8 —Ashland.... 83,972 
Vermilion ** —Two Harbors .. 19,939 
EUR ectivainigenapncubendsy amnevecssscs WUOAELE 


The Marquette Mining Journal is disposed to question 
the estimate of the Lake Superior correspondent of the 
Iron TRADE REVIEW in regard to the probable output 
of iron ore for the present season. The correspondent 
placed the grand total at 3,800,000 tons, and the Journal 
thinks the estimate is too high by severa] thousand tons. 

«x 

The number of blast furnaces in blast June 1, shows 
little change from the condition reported May 1. The 
American Manufacturer's figures are as follows : 








In blast. Out of blast. 

3 Weekly Weekly 

Fuel. No. capacity. No. capacity. 
MINIINIE (5: <cnceitaiasbaenesincosbpiubannsuah TEEN 13,116 105 11,973 
IIIS ica, ccomtlnmiescus ade sen oukeen mee 29,859 99 25,490 
1 ES ERS 1 See 129 80,040 92 45,911 
MEI cicatittemsécindaaiinsaciecbabaemes ee. Gan 296 83,434 


This table shows that there was one more furnace in 
blast on the Ist of June than on the Ist of May, and 
thai the total weekly capacity was 123,015 tons, com- 
pared with 122,552 tons, an increase of 463 tons. The 
increase was, however, confined wholly to the charcoal 
furnaces. 

The condition of Ohio furnaces June ! was as follows: 















In blast. Out of blast. 
oe Weekly Weekly 
District. No. capacity. No. capacity. 
Mahoning Valley...............sseccsece 8 6,232 6 3,675 
Eastern, Central and Northern... 9 5,507 10 6,692 
Hocking Valley 5 1,899 10 2,002 
Hanging Rock. 10 2,480 2 500 
i me ie es 7 670 

BECO RR GOUE s ncpcsscsas cbasviveaesececces — += 1 

* 
* * 


Imports of iron and steel for April show a decrease 
from the same month of last year. Iron ore fell off 
from 104,197 tons in 1887 to 39,775 tons in 1888; pig 
iron from 47,077 to 16,319; bar iron from 5,490,119 
pounds to 3,030,610 pounds ; steel rails from 8,826 tons 
to 2,900 tons; cotton ties from 4,480,000 pounds to 
zero; steel hoops from 4,440,894 pounds to 2,678,198 
pounds ; steel ingots from 74,958,824 pounds to 15,997,- 
371 pounds, and wire rods from 35,781,000 pounds to 
18,466,994 pounds. The decrease in the ten months 
ended April 30, 1888, is also marked. 


MR. BENNER’S OUTLOOK. 
Mr. Samuel Benner, the shrewd Ohio prophet, has 
given a St. Louis man his prognostications as to the 


immediate future of the iron market. He Says: 


My views dt present as to the outlook for iron for the near 
future of this year are of a discouraging character. 
The idle furnaces, nail mills and foundries all over this coun- 





try is significant of general depressed business. Iron will con- 





tinue to decline until Congress makes its decision on the tariff 
question. 

If the Mills bill is defeated, then there will be a brighter out- 
look in the. markets, otherwise, should the bill become a law, it 
will blight the business of this country with the mildew of wide- 
spread stagnation until there is a probability of it being repealed. 

Under the present condition of the business of this country the 
money in the United States f'reasury is not required in the chan- 
nels of trade, much less when the tariff is reduced; for all the 
good it would doin stimulating business it may as well remain 
where it is. 

The stand taken by the present administration is a false posi- 
tion; the Chief Executive wants the tariff reduced to relieve the 
Treasury of its surplus and to place the money in the channels 
of trade for the use of the people. Saould the tariff be reduced as 
contemplated in the Mills bill, which will restrict commercial 
and manufacturing industry, the consequence will be that we will 
have allthe money in the channels of trade required without 
needing one dollar of the surplus. 

To transfer the surplus from the United States Treasury to 
bank vaults where it naturally would go under a low tariff, would 
only be a change of depository, and would not stimulate the iron 
business one iota. To relieve this country from the depression in 
the iron trade and general business, a change of administration 
becomes a national necessity ; and thea when protection to our 
industries is assured the surplus will be wanted in the channels 
of trade, and the prosperous condition of business in this country 
during 1889-90-91 will excite the wonder of the world. 


Mr. Benner’s head is level in one respect, at least, 
whatever may be said of the strength of his prophetic 
There is no question that the present threat 
to our American industrial system is having a bad 
effect, whetherso intended by the agitators or not. The 
safe, conservative business judgment of the country 


vision: 


certainly condemns the whole thing. 








Trin piata costs $3.06 per box in England, and $5.13 in the 
United States, according to the calculation of Pittsburgh experts. 
This would seem to afford a very sound reason for buying our 
tin-plate in England and turning our own labor te more profitable 
account.—[Philadelphia Record (Free Trade). 

The difference in cost, between England and the 
United States, is chiefly one of labor. The establish- 
ment of a tin-plate industry in this country would put 
to work thousands cf men now being displaced by 
improved processes in iron and steel manufacture. 
Their purchasing power would thereby be increased, 
and the business of the canning trade would grow as a 
natural consequence. Millions of money would go into 
circulation here that now go abroad. Does the Record 


deplore such a state of things ? 








THE Mahoning Valley Iron Manufacturers’ Associa- 
tion is fully under way, with headquarters at Youngs- 
town. The following firms and companies are members 
of the Association: The Mahoning Valley Iron Co., 
The Andrews Bros. Co., Girard Iron Co., The Ohio Iron 
& Steel Co., Falcon Iron & Nail Co., The Brier Hill 
Iron & Coal Co., Cartwright, McCurdy & Co., The 
Youngstown Steel Co., The Hubbard Iron Co., The 
Trumbull Iron Co., The Youngstown Rolling Mill Co., 
Andrews & Hitchcock, Coleman, Shields & Co., Thomas 
Furnace Co., Warren Iron & Steel Co., and Summers 
Bros. & Co. 





INFORMATION from Pittsburgh is to the effect that the 
total amount of all kinds of iron and steel made there 
in the past five months is not as large as was that of the 
corresponding period last year. There is now less pig- 
iron on hand than there has been in fifteen years. In 
that time there has always been some metal, but now 
It would be difficult to gather 
up 2,000 tons around all the blast furnaces. Four 
months ago there were over 3,000 tons on hand. Of 
course the tariff agilation has nothing to do with this. 


there is none in stock. 





SomE of our Lake Superior exchanges object to the 
sombre tone of the IRon TRADE REvVIEW’s market 
reports. We assure our esteemed contemporaries that 
no paper would more gladly chronicle a better condition 
of things than the [Ron TRADE REVIEw ; but the facts 
at present are against us. We cannot think that our 
kind critics would have us depict an encouraging state 
of things which does not exist. 





THE Iron Port will kindly take notice that the IRon 
TRADE REVIEW, in figuring up the probable cost of car- 
rying a ton of ore from Lake Superior to the lower 
lakes, took as the basis of calculation a powerful, modern 
ore carrier, with all appliances for speed and safety, not 
an old-time vessel of slow speed and limited capacity. 
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THE CONLEY IRON PROCESS. 


Chicago Journal of Commerce. 
There has just been completed a plant at Brewsters, 


near New York, for the manufacture of iron by the 
Conley process. This plant, built by the Ramill Car- 
buretted Ore Company, who have acquired the right to 
use the process under a royalty, was started recently, 
the iron-work having been made by the Delamater Iron 
Company. The tirst step taken is to free the ore from 
the impurities of the gangue to within 1 per cent. of 
clean oxide of iron, to accomplish which is necessary to 
crush and granulate it to the size of the natural crystal 
—say, in most cases, about a twenty mesh. At this fine- 
ness, by the machine used, it is claimed that the silica» 
titanium, or other gangue and impurities that are 
mechanically held are separated so as to leave the iron 
ore within 1 per cent. of the clean material. The second 
step is then to relieve the cleaned ore of the chemical 
impurities of sulphur, phosphorus, etc., and, at the same 
time, drive off the oxygen. This is done by placing the 
cleaned granular ore with what is chemically required 
to free the impurities so held with the equivalent amount 


screenings. Our opinion is that if properly made from 
the run of the coal, still better results would be ob- 
tained.” 


i scape = 
A Distinguished Mechanical Engineer. 
National Locomotive & Car.Builder. 

Thomas R. Crampton, an old and highly eminent Eng- 
lish mechanical engineer, died on April19. Mr. Cramp- 
ton was a prolific inventor, and he laid the first sub- 
marine telegraph cable across the English channel, but 
his name is most intimately associated in the minds of 
engineers with a peculiar form of Jocomotive which he 
designed. He was closely connected with Brunel, and 
interested himself actively in designing improvements 
on locomotives to meet the demands for high speed that 
became very urgent in Britain about forty years ago. 
He claimed that the leading aim in building a large high 
speed engine should be to keep down the center of grav- 
ity. The engines with eight feet drivers, having the 


‘axle placed under the boiler, he insisted, had the center 
of gravity dangerously high, ard he designed and pat- 
ented a locomotive with a large pair of drivers placed 


behind the fire-box. 


of carbon to take out the desired amount of the oxygen | 


in closed retorts of a peculiar construction. In them the 
ore and carbon are kept continually stirred in close con- 
tact, while being heated externally to a moderate degree 
so as not to allow it to cake or matt. This, it is claimed, 
takes but a reasonably short time. The third step is to 
put the chemically purified and partially deoxidized ore 
in a shape that will prevent it from absorbing oxygen 
from the atmosphere, that will enable it to be conven- 
iently transported, and wil! make it suitable for imme- 
diate conversion in any good furnace or crucible into 
iron or steel. This is accomplished by transferring the 
partially deoxidized ore into closed iron cases, in which, 
excluded from the atmosphere, it is allowed to cool down 
to a moderate temperature. Then it is run out and thor- 
oughly mixed with a fixed percentage of melted pitch 
or other suitable carbon. Then it is moulded into 
bricks, blocks or lumps, ready for transportation, being 
then in a condition that it will not reoxidize in any 
atmosphere, and when put in the furnace or crucible 
will retain it shape until the heat is sufficient to melt 
down the particles of iron. It is claimed that by this 
mode of preparation iron or steel, as desired, can be 
made more rapidly, cheaper, and of better qfality than 
by the older modes. 





POCAHONTAS COKE AS A BLAST FURNACE 
FUEL. 
Be ee 

The Iron TRADE REVIEw is on record as predicting 
that Flat Top (Virginia) coke was the coming rival of 
Connellsville coke. The following from the Bulletin of 
the American Iron & Steel Association, will, therefore, 
be of interest : 

The Hull Coal & Coke Company, of Louisville, Ky., 
is now furnishing Pocahontas Flat Top coke to the iron 
trade. The Western Steel Company has been using it 
at Carondelet, Mo., for several months. The Joliet 
Steel Company, at Joliet, Illinois, and the Union Steel 
Company, at Chicago, have also experimented with this 
Pocahontas coke. The Joliet company says that “our 
furnaces were not in sufficiently good shape to make our 
tests satisfactory, nor was the amount of coke received 
at any one time in sufficient quantity to make the 
test very reliable, but in general terms we can state that 
our experiments with Pocahontas Flat Top coke have 
been satisfactory, and that both in the furnaces and in 
the foundry we have produced fully as good results with 
Pocahontas Flat Top as with Connellsville, if not better. 
The low ash and extra carbon apparently offset the fact 
that quite a proportion of the coke we received was 
rather fine, light and spongy. Probably when the coke 
is made by more experienced parties and greater care 
exercised, there will be a decided improvement in the 
results obtained from it.” The Union Steel Company 
also speaks very favorably of this coke. It says: “We 
have made two tests of Pocahontas Flat Top coke in our 
furnaces, and, considering the fact that the coke was 
very poorly made, we are entirely satisfied with the 
results. The trial was made in one of two furnaces of 
exactly the same size and condition in every respect. 
The other furnace was run with Connellsville coke, and 
exactly the same kinds of ore and limestone. The 
result was that 146 pounds less of Pocahontas coke were 
required to the ton of pig iron than of Connellsville coke, 
and we used only 551 pounds of limestone to the ton of 
pig iron with the Pocahontas coke, asagainst 756 pounds 
with Connellsville coke. The Pocahontas coke used 
was very poorly made, and evidently from slack and 


the boiler was placed very low. 





The forward part of the engine 
was carried on two or three pairs of small wheels and 
The engine was outside 
connected and all the machinery—eccentrics, links, 
valve rods, etc.—were placed outside. The engine never 
became popular in Britain, but the French railway engi- 
neers took kindly to it, and there are many engines of 
this kind still running in France. Mr. Crampton vis- 
ited America a few years ago and had many kind words 
to say about our railway machinery. 








From the Windmill Age to the Steam Age. 
London Iron & Steel Trades Journal. 

In the record of the progress of the industrial arts 
different periods are designated as “ ages,’’ and thus the 
trades we directly represent have been divided into the 
“Stone Age,” the “ Iron Age,” and we are now entering 
on the “Steel Age.” In motive power engineering we 
have the “ Wind Age,” the “ Water Age,” the “Steam 
Age,” and many fancy we are the ‘‘ Electric Age.’ The 
British Windmill Age reached its zenith from the be- 
ginning till about the middle of last century. During 
that period, Andrew Meikle, John Smeaton, and Sir 
William Cubitt lived and worked, and to that time 
belongs most of the experiments and progress in wind- 
mills. Afterthat date steam superseded wind as a chief 
motive power. In the eastern counties of England, 
where, perhaps, the sleepiest portion of Englishmen 
live, move, and have their being, windmills are still 
largely employed. Visitors to Glasgow Exhibition will 
not fail to observe that of the “Steam Age”’ shows little 
sign of being displaced; there is no doubt that we are 
entering on a period of great improvement in the steam 
engine. Future “ages” will doubtless be founded in 
the future as in the past in the history of scientific 
progress. No branches of art and science rival in 
interest those of iron and steel, and no branches of 
science make more rapid strides. 


aaa . 
The Engineer an Important Factor. 
Marine Journal. 

The advent of steam as a motive power in our mer- 
chant marine service has in a great degree relegated the 
The steamship is 
now the representative vessel and the sailing ship is of 
secondary importance. In time steam vessels will con- 
stitute the bulk of the merchant marine, and the new 
service will require young men of more skill and tech- 


typical American sailor to the shelf. 


nical knowledge in steam than the old-time sailor pos- 
sesses. The consequence will be that a new and profit- 
able career will be opened for our young men who are 
fond of the sea. They will be educated in civil marine 
schools and be fitted by a proper course of study for their 
career. That there are many young men who are 
inclined to seek a sea-faring life under the new regime 
of steam is shown by the alacrity and willingness of so 
many of our young yachtsmen to enter a naval reserve. 


TT ——— 


Canadian Ore. 
Mining News. 

The Canadians are anxious for a repeal by the United 
States of the duty on iron ore. The Toronto Mail says 
that free access to the American market is essential in 
order that the Dominion may turn this source of its 
wealth to account. Lake Superior ore, it says, has to be 
sent nearly a thousand miles by vessel to Cleveland or 
Buffalo, and thence transferred by rail to the Pennsyl- 
vania and Ohio furnaces, while Canadian ores from the 
Peterboro aud Hastings districts, is within 250 miles of 
Buffalo. 





STEAM SUPERSEDED BY NAPHTHA. 

A test, says the New York Herald, was made on the 
Harlem River on Thursday last, of an invention which, 
it is claimed, will furnish speed for small craft without 
steam, and with an entire absence of heat and dust. It 
is well known that the loss of energy is less in liquid 
fuel than in coal, the only difficulty in the way of utiliz- 
ing the former being its volatilization and the danger of 
an explosion. The invention in question, and in which 
naphtha is used both as motive power and fuel, claims 
to have overcome these difficulties. 

In the bow of the boat a bulkhead is perforated to 
admit sea-water, which circulates around a copper tank 
fitted with a tap-screw. In this magazine liquid naph- 
tha is stored, and from the reservoir a feed and two 
exhaust pipes lead to a retort aft, and to another bulk- 
head, which contains the mechanism. The engine and 
boiler consist of a series of spiral coils, beneath which is 
the steam chest, vertical cylinders and piston rods. For- 
ward of the retort is an injector which feeds naphtha 
vapor to the furnace, and a damper admitting fresh 
oxygen to aid consumption. By this arrangement the 
pressure of gas is increased or diminished, and the speed 
regulated. At the lower end of the retort is the combus- 
tion chamber which admits the vapor. When ignited 
the flame reaches every part of the spiral, boils the naph- 
tha, and generates a pressure of sixty pounds per square 
inch in a few minutes. Only about 6 per cent. of the gas 
generated is consumed as fuel, the remainder,-after being 
utilized, being condensed in the exhaust-pipes and 
entering the reservoir again as liquid naphtha. The 
engine, after being once started, runs itself as long as 
there is a supply of naphtha in the tank, and as soon as 
the feed fails to supply liquid the fire goes out automat- 
ically, and there can be no explosion. 

The launch on which the test was made was 30 feet 
long, and designed to develop six horse-power. At a 
pressure of sixty pounds a speed was gained a little 
under eight knots. The boat consumed about two gal- 
lons of naphtha an hour, which at the market value 
to-day is a cost of 20 cents. Any person can learn to 
run one of these engines and to steer at the same time. 
The entire engine and fittings are less than one-fifth the 
weight of others of the same power, and occupy a com- 
paratively small space. Besides this, there are no 
cinders or ashes. The invention is said to be that of a 
Swede, and at the works near New York there are now 
ninety-six boats under construction. 


<—— 
——o 


Aerated Fuel. 

An Ashtabula special says: The Ashtabula Iron 
Works have just added to their forges a new invention 
for the saving of fuel over which they are very enthusi- 
astic, on account of its easy adaptability and practical 
usefulness. It is a process invented by J. H. Bullard, 
of Springfield, Mass., and is called aerated fuel. The 
fuel is made by combining crude oil and compressed air 
in a small tank at each forge. The cost is nominal— 
only one cent per hour for each forge, or seven gallons 
of oil per day of ten hours. It is a process that is 
adapted to all kinds of forge work, the working of steel, 
iron welding, brazing or any work that requires an 
intense heat. Its cheapness will recommend it to all 
manufacturers where heat is procured at such a tre- 
mendous expense as at present. President Harris of 
the tool company says ofic: “We now pay ten cents 
for fuel where we formerly paid fifty, making it only 
one-fifth the cost of anthracite coal. We havenow nine 
forges running under the new process and are putting in 
more as fast as possible, and it is proving a perfect 
success.” It will certainly bring about a revolution in 
the coal business. 











Iron Works Blown to Pieces. 

A dispatch from Wyandotte, Mich., June 5, says: At 
8:45 this morning the boiler in the plate mill of the 
Eureka Iron & Steel Works exploded, wrecking the 
entire building. Three men were killed and a number 
were seriously injured. The explosion was terrific. 
The grate-plate mill, 90x100 feet, with a roof sixty feet 
from the floor, was blown to fragments. A piece of the 
boiler weighing nearly six tons was blown across Eureka 
avenue, a distance of 2,000 feet, striking Brennan’s 
brick store and postoffice, tearing a large hole in the 
wall. The second boiler was lifted by the explosion 
almost intact and carried 50 feet. Had the explosion 
occurred half an hour later there would have been at 
least 100 men at work, besides many women and 
children who are always there at that hour with break- 
fasts for the men. 
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BRACING BOILER HEADS. 
—_ } 


tCont nued from page 407.) 


this form of: brace is ured they shculd not be} 
ron through parallel with the direction of the tubes; 
if they are they will be of very little account 
as braces of the back head. For their ends must 


be separated at the front end by a distance of | 
at least two or three inches more than the greater out. | 
side diameter of the man-hole frame, or say about 24 
inches; if they are run through parallel, this same dis. | 
tance on the back head will be wholly unsu; ported, and 
will be apt to bulge sooner or later. The braces should, 
therefore, be brought closer together on the back head ; 
from 9 to 10 inches apart will generally be found to 
give a better and more uviform support to the back 
head where a man-hole of ordinary size is used in the 
front head. This is shownin Fig. 1 [see pa 
sufficient clearness to render further explanation unueces- 
sary. 

A few words concerning the frames usually put 


107 | with 





around the man-holes in boiler heads mav not be amiss. 
The common practice isto rivet on 7 Sesion 
a wrought iron ring about half an | 
imch thick and as narrow as can ; 
be used and get a rivet through it. 
This is entirely insufficient for 
the purpose, and the practice may 
be described as entirely too econ 
omical, or some stronger name 
may, perhaps, be profitably applied 
to it. This ring should under vo 
circumstances be less than 2} inches 
wide (2} inches would be better), 
and 1 inch thick (from 1} to 14 
inches thick would be much better). 
Then a degree of stiffness would be 
imparted to the front head, if a suitable pia i 
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IRON TRADE REVIEW. 


SMALL vs. LARGE MANUFACTURERS. 


— 


The retative advantages possessed by large and small 
establishments in any line of business is always a fruit- | 
ful tupic of discussion. The large concerns arrogate to 
themselves certain advantages and do not hesitate to 
claim superior ability in all directions ; the smaller con- | 
cerns, more modest in their announcement, keep at work | 
aud very frequeutly prove a thorn in the flesh of their 


more powertul neighbors. The large establishments | 


having come up from small beginnings, passing through | 
ithe trials and difficulties pec uliar to development | 
and growth and finally achieving a generous share o! 
prosperity, noting meanwhile the discomfiture, if not 
ictual failure, of a considerable number of competitors 
and rivals, naturally grow to feel that they are of supe- 
rior blood. From their position of established success 
they are very likely to look down upon the smaller con- 
cerns still struggling somewhat as an eagle may be sup- 
posed to view the world from his lofty crag—as though 


he were none of it. 





Phe smaller concerns—either with 








A general s:atement of the question upon the part of the 


large concerns is something like this: ‘We have 


| every facility which money can purchase; our output 


is so large that the percentage of unproductive labor, 
by which is meant supererintendence, &c., is very small; 
by division of labor we reduce the cost of manufacture to 


| the lowest possible poiat, and we are in a position to dic- 


tate in various directions, all of which conduces to our 


profit.’ The smaller concern, looking at the large estab- 


' , - - 
| lishment, says: ‘ Wedo not have to pay $7,500 a year 


for a superintendeat ; we have not a large investment 
in buildings, machinery aud facilities, on the cost of 
which a dividend wust be earned. Our own expenses 
are small. We personally do labor which others must 
pay for ata high price. Wecan stand a dull season and 
we are prepared to weather almost any storm that may 
come up, fur we sail close to the shore and caa get into 
harbor very quickly if necessity requires.” 

The disinterested observer, looking at the two, says 
that the larger concern, running full without any inter- 
ruption has an important advantage, but the small con- 
cern, on the other hand, can get along somehow, what- 

ever the circumstances may be. 
The small concern is very hkely to 
have one or more specialties, while 
the larger concern is obliged to pro- 
duce staples. The small establish- 
ment can change without difficulty 
from one line of trade to another, 
while the larger concern is not -so 


. easily switched about. Large respon- 





ea 





| sibilities develop large men, and Jarge 
wen are naturally more expensive 
| 


than small men, whether it be on the 











were used, which would insure perfect freedom 
from trouble. It is no uncommon thing for 
these thin, narrow rings to give out under the 
hydrostatic pressure while the boilers are being 
tested. . 

On a diagonal brace, which term will apply C 
to any brace which is not parallel to the direc- 
tion of the stress applied to it, such as gussets, 
braces attached to heads and having the other 
end attached to the shell, etc., the straints 
theoretically somewhat greater than it would be 
if the brace were parallel in the direction of tie 
stress applied. The actual stress on the brac: 
may be found by dividing the total pressure on 
the area supported by the brace by the cosine of 
the angle between the brace, and the direction 
of the stress. Or to arrive at the result without 
resniting to calculation, Jay out the brace in 
correct proportions, as shown in Fig. 5. Then, 
if the pressure on the area to be braced is 
represented by the length of the line A—B, the 
length of the brace B—C measured by the same 
scale will represent the actual stress upoa it. 
With the ordinary proportion of braces, this 
difference issu small it may be neglected, but 
where the brace makes a comparatively large 
angle with the shell, as may be the case with 
gusset stays, it should be taken into account, and 
the brace made correspondingly iarger. 





The matter of stay-bolts will be discussed in a future | 


article.—[ The Locomotive. 
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Give the Belts a Rest. 

Most machine shop men are aware that it is better for 
belts to relieve the strain upon them whenever they are 
out of use, and it is a good practice to run belts off from 
lathe cones, and in other places, where it can be conven 
iently done, every night when quitting work. Any one 
who has tried it, and observed its effects, knows that a 
leather belt so treated pulls better and lasts longer than 
if kept continually strained up. Of course, it is by no 
means possible to treat all belts in that way, but when- 
ever it is practicable the rule should be observed.—[ Ex. 


— oe 

THE Japanese Government has decided to take in 
hand the improvement of the harbor of Yokohama on 
an extended scale. The estimated cost is $1,700,000, 
and it is expected that the work will consume three 
years. 

ab ae! EL oa 

Tur Hall Manufacturing Co., of Wallingford Ct., 
has an order to fill for 18,000 of its surprise call 
whistles. 
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BRACING BOILEN sitADs. Fie. 4. 

dbgged persistence, thinking only of the work in hand, 

or with ambition fired by the record of those who have 

reached the goal of their ambition—press on, for the 

most part, oblivious of the condescension with which 


their neighbors regard them. They do not manifest the 
feeling that competition between them and their more 
powerful rivals is so very unequal, for they unhesitat- 
ingly enter the lists, and, as the history of trade proves, 
they come off victors in many cases. They win prizes 
often enough to warrant a test of stre ngth and prowess as 
frequently as tournaments are appointed. This condi- 
tion of affairs, we venture to say, prevails in all lines of 
manufacture; at least, it is to be noticed in all branches 


h ultimate development has not been reached, Ii 


in whic 
is particularly apparent in the stove industry at the pres- 
ent time. The most casual survey, whether one looks to 
the East or the West, shows both large and small con- 
cerns competing for the same trade. Each class is sang- 


uine that the advantages are in its favor, and both of 


| them score victories enough to make them feel conhdent 


of success. 
It would take more space than can be allotted to a sin- 


gle article to trace a parallel between large and small 


‘ concerns and point out the peculiar advantages of each. 


basis of compensation for services or 
simply necessary living expenses. 
The reasonable expeciation of the 
sarge manufacturer is often far above the ultimate 
ambition of the small manufacturer. And then, 
on the other hand, the large concern leads the 
trade. To it ali are accustomed to look for 
improved goods—new patterns and novelties in 
general. The large concern manages to skim the 
cream of the trade. However, all these points 
have been discussed so often that there is nothing 
new in this regard to be presented. 

One or two thoughts, pertinent to the situation 
at the present time, may be advantageously con- 
sidered. The result of the competition between 
the two classes of manufacturers now in progress 
is that the large concerns are developing their 


\\ selling facilities, while the small concerns are 


\ developing their powers of production. The 
| old and large establishments have practically 
exhausied what can be done in the way of econ- 
{i} omical production upon the scale upon which 
|} they are arranged, but they have afforded the 


| yousger and smaller manufacturer the opportu- 
/ 
/ 


nity of imitating their methods, and the latter 
frequently succeed in doing this at a great say- 
ing in cost of superintendence and other general 
expenses as Compared with their teachers. Hence 
itis not surprising to find the cost per pound or 
per stove in a country foundry of modest pre- 
tentions considerably less than in the large 
foundries. Onthe other hand, the large con- 
cerns, with the necessity of finding a market for 
their product, have been developing distributing facilities 
and have done in this direction what the smali concerns 
cannot aspire to do. With distributing depots favorably 
located and exceilent systems of advertising, to say 
nothing of their traveling salesmen knowing everybody, 
they can market stoves as no small concern can ever do. 
This, then, is the condition of things at the present time. 
When the large concerns needs an extra 10,000 stoves of 
a given pattern it contracts their production from a coun- 
try foundry instead of building an addition to the works, 
and when country foundry finds it has capacity to 
make 5,000 more stoves than its trade demands, it solic- 
its an order from a concern having good distributing 
facilities instead of undertaking to sell them to the 





trade direct. That the two classes of manufacturers are 
finding a common ground on which to stand is manifested 
by the frequency with which orders for stoves or ranges 





are placed with the small concerns by their larger com- 
petitors. The advantages of separating selling from 
| manufacturing are not to be gainsaid, and there is an 
| opportunity of mutual profit here which it would seem 
| that the stove trade is beginning to recognize. 


———— 


THE capacity of England’s ships is 9,000,000 tons. 
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Blast Furnaces :— 

The spiegel furnace of the Lehigh Zinc Company, of 
Bethlehem, Pa., has been lighted after a year’s idleness: 
and the first cast was made May 28. 

The new furnace at Ashland, Wis., which has now 
been in operation several weeks, 1s turning out about 80 
tons of pig iron daily. It is running on Gogebic and 
Vermilion ores. 

The blast furnace of Messrs. Cooper & Hewitt, at 
Pequest, N. J., has shut down, throwing a large number 
of hands out of employment. It is said that the furnace 
will be closed for several months. 

No. 2 furnace of the Pennsylvania Steel Company, at 
Steelton, Pa., has resumed operations after being relined 
and repaired. All the furnaces of the above company 
are now in blast, excepting No. 5,0n which repairs are 
being made. 

The stack of the Tecumseh (Ala.) Iron Company was 
blown in on the 2d inst. The furnace has been put in 
thorough repair by the addition of a new hearth, in-wall, 
counter-wall, and bottom, and the bosh has been in- 
creased to 13 feet. 

Moorhead, McClean & Cv.’s new furnace will prob- 
ably be blown in by October 1. Mr. Kennedy, formerly 
assistant superintendent at the Isabella furnaces, has 
been appointed superintendent, vice Mr. Porter, re- 
signe1.—[American Manufacturer, Pittsb irgh. 
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Rolling Mills:— 

The Granite Iron Rolling Mill of the St. Louis Stamp- 
ing Company is running its three regular 8-hour turns, 
and the adjoining galvanizing department and dripping 
pan factory are also steadily engaged. 

The Whitaker Iron Works, Wheeling, W. Va., are 
running three of their sheet mills, and have the founda- 
tions nearly completed for their new engine. Repairs 
on their recent serious breakage are being rapidly ad- 
vanced. 

The Cambria Iron Company, at Johnstown, Pa., has 
completed a large toughening machine under Coffin’s 
patent for turning out steel locomotive axles of the 
larger sizes. The success with which the company’s 
efforts in the manufacture of these toughened steel 
axles has been attended has necessitated the enlarge- 
ment. 

The puddlers employed at the Pottsgrove Iron Works, 
of the Potts Brothers Iron Company, Limited, at Potts- 
town, Pa., have received notice of a reduction in wages 
which will bring the rate down to $3.25 per ton for pud- 
dling. Other labor in the puddling department will be 
reduced accordingly. 


Steel Works:— 

The Campbell Quarry, near Mount Pleasant, Pa., has 
been leased and will supply 40 cars of limestone for the 
Edgar Thomson Steel Works at Braddock. 

The melters at Anderson & Dupuy’s mills, Chartiers, 


Pa., at a recent meeting decided that they would not| Wilkesbarre, Pa., who were notified of a reduction 


accept the reduction ordered by the firm. They 
claimed that sufficient notice had not been given. The 
La Belle workers have also been notified of a reduction, 
taking effect after July 15. 


The following notice has been posted around the mills 


of the Cleveland Rolling Mill Co.: 
Monday, June llth, a reduction of 1l0per cent. 


will be made in the rail mill and old and new 
blooming mills and steel works. Said reduction having | good progress on their new building. 
The other departments will 
be paid according to the scale as may be agreed in Pitts- 


been made in Pittsburgh. 


burgh July Ist. Wm. Chisholm, President.” 


From the Steelton (Pa.) Reporter of the 2d inst., we 
take the following regarding operations at the plant of 
the Pennsylvania Steel Company, located at that place: 
“The closing of the month at the works of the Pennsyl- 


uring Company) at Philadelphia, was compleiely de- 
stroyed by fire a short time since, causing a loss of $60,- 
000 on the building and machinery, and $10,000 on the 
stock. 

Mr. F. F, Fiessensch, Secretary of the Hendey 
Machine Co., Torrington, Conn., was a recent welcome 
caller at this office. 

The Berlin Machine Works, of Berlin, Wisconsin, 
will remove its works to Beloit, where it will occupy the 
former plant of the O. E. Merrill machine shops. The 
Kerlin Company moves to Beloit to get better business 
facilities, the shipping opportunities at Beloit being much 
better, and the citizens contribute $9,000 as an extra 
inducement. 

Lodge, Davis & Co., Cincinnati, have just sold the 
Massillon Machine Co., of Massilion, Ohio, a complete 
outfit of machine tools. They have also sold Messrs. 
Russell & Co., of the same place, several new designed 
engine lathes, with other tools. 

The partial destruction by fire of the works of C. H. 
DeLamater & Co., Ft. 13th street, New York, in April, 
made it very convenient for them to continue the manu- 
facture of the special shearing punches and punching 
machines which they had done for several years under 
contract with D. L. Kennedy, of New York, and upon 
their solicitation the Pratt & Whitney Co., of Hartford, 
Conn., has bought and transferred the stock to its works, 
and will hereafter, under agreement with the patentee, 
be the sole manfacturer of these very desirable appliances 
for boiler makers and workers of plate and sheet iron 
and steel. 





Foundries :— 
Messrs. Poulson & Eger, proprietors of the architect- 
ural Bronze & Iron Works, 216 and 218 West 23d 
street, New York, have just finished a series of high art 
medallions of several noted authors, such as Twain, 
Taylor, Bryant, Hawthorne, Longfellow, Whittier, etc. 
We welcome to the industrial circles of Cleveland a 
new enterprise, the Cleveland Foundry Co., Mr. F. E. 
Drury,President; Mr.H.P.Crowell, Vice President. Mr. 
Drury was formerly Vice President and Superintendent 
of the Taylor & Boggis Foundry Co., of this city, and is 
thoroughly equipped, by practical experience, to take 
the management of a large business of his own. In their 
circular announcement the new company say: Our 
specialty will be the manufacture of light gray iron cast 
ings. Our foundry is provided with ali modern appli- 


true to pattern and thoroughly cleaned. Our finishing 
department is commodious and thoroughly equipped 
with machinery, japanning ovens, nickel, bronze and 
finished goods. Weare prepared to manufacture on 
staple goods, composed mainly of cast iron, metal pat- 
terns, hardware specialties, etc. The office and works 
on Platt St. and the C. & P. Ry. The trade-mark 
adopted is novel, pretty and emblematic. 1t repre ents 
a ladle of molten metal being poured. 


Hardware:— 
The men employod at the Sheldon Axle Works, at 


wages, struck work and a portion of the works are idle 
in consequence. 


James McCord and C. D. Hartzell, of Allegheny, with 
W.C. Reiter, R. 8. Stephenson, R. W. 


chartered with a capital of $30,000. 


departments will quickly follow. 


ments there is in the city. 


vania Steel Company shows the production to be the | Miscellaneous:— 


largest for any month of the year. 


2 is fully up to the average. 


poured with steel this week.” 





Machine Shops:— 
The large iron and machine works of the Belmon 


No. 1 Bessemer this 
week has made more than an average production and No. 
Both furnaces at the open 
hearth were on special steels up to Wednesday, when 
No. 2 furnace was taken off for repairs, and will be 
ready for work early next week. A 7-ton roll was 


wooden ones on Western waters. 


St. Louis. 


$50,000. 


t} nati, are interested in the company. 








ances for the production of fine, smooth, soft castings, 


brass plating facilities, and ample storage capacity for 


contract, oil stoves, gas and gasoline stoves, novelties or 


Miller and J. 
M. Porter, of Pittsburgh, are the incorporators of the | will be demonstrated then, as it was during 1884 and 
“On and after| Pittsburgh Tubular Steel-Whiilletree Company, recently 


The Wheeling (W. Va.) 4inge Company are making 
The bolt depart- | regrets to see any such contest. 
ment was started yesterday, and operations in the other | | that the whole country should be prosperous, and that 
Experienced machin- | | every furnace in it shou d be making money, but as the 
ists and manufacturers agree that the new building is | | contest has come we feel sure that the well-located and 
one of the handsomest structures architecturally, and 
one of the best arranged buildings in its inside appoint- 


Iron barges are destined to soon take the place of 
One Pittsburgh firm | 
is now preparing to build a Jarge number of iron barges | 
for the transportation of coal between Pittsburgh aid 


The Muncie Forge & [ron Company have been incor- 


Supervising Architect, Treasury Department, Washing- 
ton, D. C., until 2 o’clock, P.M., on the 26th day of 
June, 1888, for the labor and materials required in the 
erection and completion of an hydraulic passenger 
elevator, complete, in the Court House, Postoffice, etc., 
building at Columbus, Ohio. 

Notice is given that the co-partnership heretofore 
existing between Martin V. Smith and Alexander 
Laughlin, under the firm name of Smith & Laughlin, 
Metallurgical Engineers, Pittsburgh, has this day been 
dissolyed by mutual consent. M. V. Smith will con- 
tinue the business of metallurgical engineering, with 
office as heretofore, Alex. Laughlin retirivg for the pur- 
pose of engaging in the business of constructing regen- 
erative gas furnaces and artificial gas prc ducers, under 
the firm name of Alex. Laughlin & Co., with principal 
offives in Wade building, Cieveland. Ohio. 





MUCK BAR ane. 


etre SEE 
National Locomotive & Car Builder. 

During the course of the discussion on axles at the 
last meeting of the Western Railway, the specification 
of axles to be made of muck bar having been mentioned, 
Mr. Ortton rose up and asked, What is muck bar? The 
question was the means of illustrating how inaccurately 
many matters sre understood which are supposed to be 
familiar to every railroad man. Very few mechanical 
men would hesitate in saying that they were familiar 
with the character of muck bar, but the writer found 
by actual questioning, that very few persons in the 
meeting where the question came up knew accurately in 


| what way muck bar differed from any other iron bar. 


Muck bar is the first product of the puddling furnace. 
A mass of cast iron is placed in a furnace and exposed 
to a high heat inthe presence of oxygen. When the 
iron becomes fluid a workman keeps stirring the mass 
with a rabble or hooked iron bar. The carbon present 
in the cast iron combines with the oxygen in the hot 
blast, and other impurities are carried off by flux pro- 
vided fur the purpose. ‘The workman keeps stirring the 
mass with his bar, which is “ puddling,” and by degrees 
the charge forms into a pasty mass. This is separated 
into balls, usually from 60 to 80 pounds. These balla 
are removed from the puddling furnace and passed 
through “ squeezers”’ that force out a great portion of 
the slag and cinder that remained mixed mechanically 
with the iron. From the squeezers the iron is passed 
into the “ muck rolls,’ where more of the cinder is eli- 
minated. When the metal emerges from these rolls it is 
what is commercially called muck bar. 

Muck bar when cut up, reheated and again rolled into 
bars becomes common iron. Farther manipulation of 
common iron through the furnace and under the ham- 
mer and rolls converts it into refined iron. 

=: OE Se 
Northern versus Southern Jion. 

“The contest between Northern and Southern fur- 
naces,” says the Baltimore Manufacturers’ Record, “is 
| becoming very active, and some of the Pennsylvania 
| iron-makers have decided to take very vigorous steps to 

try to save their trade from being cut into by Southern 
|irons. The indications points to a sharp fight, but we 








in | feel quite confident that in the end the Southern fur- 


| naces will win the battle. A few of those that are not 
| located to the best advantage may suffer a little, but the 
| iron trade of the South as a whole will, we are confident, 


| score the greatest success yet made in this contest. It 


| 1885, that Southern furnaces can make iron and sell it 
|at a profit when the majority of Northern furnaces 
| would be losing money. The Manufacturers’ Record 
It would much prefer 


| well-managed Southern furnaces will find that they can 
| still make a little money, even after their most active 
ompetitors have abandoned the fight.’ 


ee ee 








| THE announcement that an electrical training school 
is to be established at Frankfort, Germany, suggests the 
practicability of similar institutions in this country. At 
present some of the general technical schools have spe- 
cial courses in electricity, more or less thorough ; but it 
_is probable that with the rapid growth of the various 
electrical industries, special schools, as for mining, civil 


porated at Muncie, Ind., with a paid up capital stock of | engineering, agriculture, ete., will in time spring up, in 
Messrs. John Hi. Carter, Lewis K. Torbett, 
Albert R. Corre and Charles T. Dickson, all of Cincin-| ing feature, and not made subsidiary to the other 


which scientific training in electricity will be the lead- 


branches of technology.—-[Engineering and Mining 


Iron Company (formerly the Cooper & Manly Manufact- | Sealed proposals will be received at the office of the Journal. 














“aS Aaa MEE le canal cll 








IRON TRADE REVIEW. 











MIX & BOLAN,No. 520 Washington St., 
DAYTON, 0., U. S. A. 
Manufacturers of 


Hardware Specialtues. 


SUPERIOR BOLT & RIVET CLIPPERS 


Something new; will cut any bolt or rod of iron. 
Cutter being at side enabling user to slip cutter in a 
side in place of over end of back, end do not have to 
a@-Send for Circular. 34-ly 






p sh to cut like a shear movement. 





MORTON MANUFACTURING CO. 


MANUFACTURERS OF 


Morton’s LightningKeyway Cutters & Key Makers 


Cutting Keyways and making Keys from 24 inches long down to the 
smallest work, with accuracy and rapidity. 
Send for circulars and description. 


Jals9 ROMEO, - - ~ MICH. 








CONDIT, FULLER & CO., 
PiG & BAR IFOnN. 


WAREHOUSE: 
bec ot | } CLEVELAND, 0. 11 to 96 River St., cor. Main. 





CLEVELAND ROLLING MILL CO.. 


——MANUFACTURERS OF— 


BESSEMER STEEL RAILS, 


Blooms and Billets, Steel Angles, Forgings, Bar and Spring Steel, Steel Street Rails, 
Steel Oil Barrel Hoops, Wire of all kinds, Iron and Steel Boiler Plates, Galvanized 
and Black Sheet Iron, Corrugated Iron Roofing, Sheet Steel. 


CLEVELAND BUSINESS DIRECTORY. 


Bolt and Nut Works. 


HE HOTCHKISS & UPSON CO. Manuf’rs. 
Machine, Plow & Elevator Bolts, Coach 
Screws. _ 15 











BUSINSES DIRECTORY. 


Mansfield, O 


\ ANSFIELD STEAM BOILER WORKS, 
‘ Man’frs of Steam Boilers, Oil and Water 
fanks. and all kinds of Sheet Tron Work. 03 











Boiler Makers. 


GME TTH & TEACHOUT—(Established 1857.) 


Boilers, Tanks, Stills, etc. 644 Broadway. _ 








Bridge and Boiler Builders, 


OREN BRIDGE AND BOILER 

WORKS, mfrs. of Arch and Truss Bridges, 

Boiler Tanks and Oil Stills. Bet. Wasson St.. 
and Case Ave. 











Belting, xc. 


P45 IN & BOSWORTH. Agents for Shultz 
Raw Hide Belting, 9 £11 South Water street. 











Carriage Bolts. 


Niles, O. 


Rk EEVES BROS., Manufacturers of Boiler, 
Tank and Sheet Iron Work, etc. 64 








Rochester, N. Y. 


/ O0OD-WORKING MACHINERY. Send 
for Catalogue. J.S. Graham &Co. 48 


( ¥Y LEASON, WILLIAM, manufr. of Machin- 
ists’ Tools, Lathes, Planers, and Pat. Gear 
Dressing Machines. 








10 Brown’s Rac. , 








Struthers, O. 


UMMERS BROS. & CO., manufacturers oj 
Box Annealed Common and Refined 








HE COLWELL & COLLINS NORWAY 
BOLT CO., | ~~ of sent ta 
Carriage and Tire Bolts 








Coai, Iron and Ore. 


A*bnrnt HITCHCOCK & CO.. Briar Hill 
Coal and Pig Iron. 101 St. Clair St. 81 


ABCOCK, MORRIS & CO., —COAL.— 
Grand Arcade Building. Cleveland, 0. 5 


ICKANDS, MATHER & CO., Iron Ore and 
Pig Iron, Cor. Bank aud ‘Superior | Sts. 61 


Q ANGER, A.1.. wholesale Scrap Iron, Nos. 
173, 175 & 177 Merwin Street. 33 

















File Works, 


NDUSTRY FILE WORKS, A. & H. Gough, 
manf’rs of Files and Rasps, equal to tne best 
Enelish file. Old files re-cut. Atl kinds of Job 
Grinding. Office and Works, 38 meager: and 
3% Winter street 








d Sheet 
io and Superior Quality Shingle-Bands. 41 y 


Lpiration Resist 


Manvuracturers’ and Dealers’ Insurance Reg- 
isters with special ruling for number of Policy. 
Company, seven spaces for amounts on different 
property, amount of policy, amount of premiums, 
time of expiration, etc., will be sent post-paid on 
receipt of $1.00. Or we will give one as a premi- 
um with each new subscription to the [Ron TRapE 
REVIEW, price $3.00 per year. 


Address, 
Gleveland Printirg and Publishing Go. 
Cleveland, Ohio. 











Foundries 
bs ee & CO., Car wheels, Patent Chilled 
Frogs, and all kinds of castings. 9 Winter. 


6 tae as, BOGGIS FOUNDRY CO. Fine 
Gray Iron Castings. 65 to 73 Central Way. 























Pickands, Mather & Co. 
IRON ORE AND PIG IRON. 


Corner Bank and Superior Sts., 
CLEVELAND, 0. 


H. E. COLLINS & CO., 


ORES AND METALS, 


34 Lewis Block, 
PITTSBURCH. PA. 


Saml. L. Mather, Fred. A. Morse, 
Prest. & Treas. Secty. 


Cleveland Iron Mining Co,,|¥ 


ais Dealers in Iron Or 
WILLIAM F.JARVIS & co., from their own mines near Ahm Lake 


(Successors to Cuas. Hrmrop & Co.) ss aaa uperior. 
DETROIT, MICH., acetal: ercantile Bank Building, 


CLEVELAND. O. 
Pie Iror. 


L. M. PITKIN, F. L.CHA MBERIN 
Sales Agents for following brands Lake 


Pres’t and Treas. Sec’y. 
Superior Charcoal Iron: 


Variety Iron Works Comp’yv 


BOILER MAKER:S, 
Machinists and Founders. 
Shafts, Pulleys and Hangers 
a Specialty. 
61to73 Scrantoa Ave. 81 Cleveland, O 


FOUNDRY COKE. 
72-hour Connellsville Coke 


W. J. RAINEY. 


Mercantile Bank Bldg., Cleveland 


Pittsburgh & Wheeling Coal Co., 
0 


Dalliba, Corrigan & Co., 


Dealers in 


IRON ORE.» PIG IRON. 


101 St. Clair St., Rooms 20 to 22. 
CLEVELARD, O.- 


Tuttle, Ozglebay & Co.. 


COMMISSION DEALERS IN 


IRON ORES, 


from Marquette, Gogebic ag Meuominee 
Districts. 


CLEVELAND. O. ae 

















Vulcan Furnace Co. 
Detroit Iron Furnace Co. 
Deer Lake Furnace Co. 


Sales Agents for Btate of Michigan Tennessee 
Coal I. & R.R. Co.’s brands, viz : 


South Pittsburg, Sewanee, 
Alice and Ensley. 


Brier Hill Iron and Coal Co.’s brands, viz.: 


Brier Hill Scotch, Tod, Grace, 
and Bessemer, 
and Globe Iron Co., Jackson, Ohio, 


E. C. POPE, 


} 
} 
| 
| 
COMMISSION DEALER IN | 
| 

















Miners and Shippers of 


HIO STEAM COAL AND COKE. 


Mines on the Cleveland, Lorain & Wheeling 
R. R. Capacity, 2,000 tons daily. 
Office, 29 Mercantile Bank Building, 


CLEVELAND, O. 
Lake Shipping Point, Lorain, Ohio. 
H. OUTHWAITE. W.@. POLLOCK. | oN 


1. H. OUTHWAITE & CO NS 
} Exclusive attention given to 2 | re eect ROTY ) E 
Lake Superior and Menominee Range 


irom Ore. 


CLEVELAND, OHIO, 


lron Ore, Pig !ron 


AND METALS. 
CLEVELAND, OHIO, 





ZPOUNDRY// < 
299 SHERIFFS" EVE “AND. 0) 





| 


— 





ITZSIMONS WM. & SON, Rolling Mill and 
Machinery castings. Rolls a specialty. 
Nos. 496 te 432 Broadway. 64 








Foundry Facings. 


LEVELAND FACING MILLS, Foundry 
J Facings, Cor. Scranton & Carter Sts. 21 











Hardware and Iron, 
INGHAM, WM. & CO., Hardware, Iron, 
Nails and Metals, 148 and 150 Water St. 


LEVELAND ROLLING MILL CO., manu- 
facturers of Steel and Iron Wire and . 








Tire. 
HE EBERHARD MF’G CO. manfrs of Car- 
riage, Wagon and Saddlery Hardware. 25 











Hardwood Lumber. 


ARTIN & BARRISS, dealers ina all kinds of 
Hardwood Luinber. 130 Central Way. 51 


Lumber. 


OODS, JENKS & CO., manufacturers and 
dealers in Lumber, Lath, etc., 5 Onrjer 














street. 
ISHER, WILSON & CO., Wholesale lumber 
dealers (pine & hardwood), rough and dressed 
— timber, lath, shingles, etc. 47 Comment 


pum BIRDSALL & CO., dealers in rough 
and dressed lumber, lath and shingles. ime 
and planing mill, 7 & 10 Carter St. 














Machine Shops. 


ye GEO. A., Metal Pattern Maker, small 
machinery | repaired. _15% Frankfort St. 








Steel Stamps and Stencils. 


LEHARTY, J. H. & Co., Rubber Stamps, 
Seals, Stencils. 92 Seneca street. 54 


BUSINESS DIRECTORY. 


Akron, O. 
oNEIL. J.C. CO., steam Boilers, Heavy 




















Sheet Iron Work, "ko. Repairing promptly 
executed. 
APLIN. RICE & CO., manuf’rs. of Stoves 


and Hollow Ware, dealers in Tinners’ Stock, 
etc. 04 





EBSTER, CAMP & LANE MACHINE 
CO., Founders and Machivists, 12 Main 
street. 84 








Alliance, O. 


HAPMAN QG. L., builder of Engines and 
Machines Also Jobbing and Repairing. _ 











Columbus. 0. 
YITY BOILER WORKS, manf’s of Stationary, 
Portable, and Locomotive Steam Boilers. 
All work warramed. Borger Bros. &Co. _12 














Canton, O. 


OVELTY IRON WORKS, Mili Work, Shaft- 
ing, Engines, Imperial job printing press 





ote._ Sa ee 





Hinckley, O 





SHAM, W.S. Tin cans of every description 
harge job lots special prices. Correspondence 
solicite 81 








Meadville, Pa. 
OUR & CO. general jobbers in Castings of 
all kinds. 43 








Canton Well Driller Co. % | 


CANTON, O.U.S.A. 
WELL DRILLING 
= {YACHINES 
WaTER. GAS, 
MINERALS 


Oit 












= - 


a> 








—s== pe ene + = att SEN. wd 
WRITE FOR CATALOGUE. 
61 4m 





New “PRINCESS”’ Tricycle. 
J. A. Weston & Co., Mfrs. 


34 LOCK ST. - - SYRACUSE N. Y. 
Catalogues & Discounts to the trade. 


Also Manufact- 
urers of 
—PATENT— 


\ Steel Wheels 







for the trade. 








VULCAN IRON WORKS. 
THOS. MANNING, JR. & 6O., 


MANUFACTURERS OF 


STEAM ENGINES, 


Air Compressors, Pneumatic Hoists, and 
eneral Machinery. 


100 to 110 Merwin St., CLEVELAND, 0. 


»3-ly 





The Daisy Patent Natural Gas Burner 


For all kinds of Stoves. Furnaces, and Open Grate. 
Will produce more heat than any other burners 
ever made. Manufactured by 


Harmon, Cibbs & Co., - Corry, Pa. 


























———— eve 
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Gevice OF Laon TRADE REVIEW. 
CLEVELAND. O., Wepnespay Evening, June 13, 1888. 
Iron Ore. 

The situation is simply a repetition of the experience 
of the past three months—short sales, small in amount 
and weak in price. The remarkably large output of 
1887 is proving a serious impediment in the way of new 
ore as, owing toa lack of trade, many of the furnaces 
that were expected to be active buyers, are still supplied 
with ’87 ore. More than the ordinary quantity of 
secrecy seems to be employed by the ore producers in 
keeping transactions from any possible chance of getting 
into print, which augurs ill for the business. Ordinarily 
there is no objection to making public the regular sales, 
at least approximately, but thus far the only ores that 
are at all firmly quoted are the Republic and Chapin. 
There is some ground for believing that Vermilion ore 
is not selling as freely as was anticipated last season— 
certainly not at the price made some weeksago. The 
Gogebic producers are also fighting shy of the market, 
although it is well known that within the past few weeks 
a block of Bessemer was covered, said to comprise 85,- 
000 tons, and at a rate which it was deemed best to keep 
quiet for awhile. When other branches of the ore 
industry are narrowing the profit margin, the ore pro- 
ducers will probabiy have to follow suit and content 
themselves with a profit of half a dollar a ton where it 
would be folly to expect more. It is pretty evident by 
this time that the furnacemen will not buy freely until 
they are convinced that bottom has been reached, and if 
any concessions are to be made at all, it were better, for 
all the parties concerned, that they be made quickly, 
and all along the line. Such a course will add a health- 
ful tone to the market, and would do more to brace up 
the iron business than a bushel of sales orders in drib- 
blets, and at cat quotations “on the quiet.” 

Pig Iron. 

There is little new or of interest to report as far as tha 
pig iron market is concerned. Sales continue slow and 
tonnage light, buyers clinging to the idea that bottom 
has not-yet been reached, and that they will be able to 
continue placing their orders at still lower figures. 
Judging from the experience of the past few months, it 
would seem as if their belief was to be realized, for in 
hardly a single instance during that time has a consumer 
of pig iron failed to duplicate his orders at lower prices, 
and with this fact before them, they are not to be blamed 
for pursuing the “hand to mouth” policy. Yet, it 
seems that it would be well for buyers of pig iron to 
The fur- 
naces that naturally supply this market, are still largely 
converting 1887 ores into pig iron; this they are selling 


consider several things in this connection. 


at best obtainable prices, more often accepting offers 
than selling at the nominal market price, although they 
realize that these prices will barely give them cost for 
iron made from new ores; and for this reason few fur- 
naces are contracting for their season supply. Ameri- 
can furnacemen are not given to running their furnaces 
and piling up large stocks of iron ; they prefer to blow 
them out. As soon as this blowing out process begins, the 
law of supply and demand will soon regulate prices. 
When this reaction will come no man can tell, but it 
would seem wise for the buyers to realize that it must 
come sooner or later, and that this sagging must have 
anend. Several large orders for Bessemer iron, for for- 
ward delivery at present market price, 


declined, which, in itself, isa good sign. 


are being 
Lake Supe- 
rior charcoal iron seems to be the strongest on the list, 
and it hardly seems as if prices on this grade would go 
any lower, it being so near the time when the large buy- 
ers of charcoal iron make their contracts for the season. 
We quote prices nominally as fullows, f. 0. b. cars, 
Cleveland, four months: 

CHARCOAL PIG IRON. 
Lake Superior Charcoal all numbers.....coc-.ssseeeeseeeeeseeeal 50@24 00 
BITUMINOUS AND COKE IRON. 

V0.1 BeagmRihae :.acassssasiscesetdoccacsquavesassinessdelesabsechyasb insets $17 35@17 85 
No.1 soundly, all lake ores,.. 17 35@ 17 85 
No, 2sam sereecseere 16 35@16 85 
No.1 seed ey Jake ores , with cinder 1 mixture............ 16 85@17 35 
No, 2 same .. ose sosvessecees 15 85@16 35 
17 00@18 00 


16 00@;7 00 
15 85@ 1€ 85 





Yo. 1 silvery, native Uhio ores.. 
No. 2same....... 

No. 1 gray forge, red short... i 5 
No. 1 gray forge. neutral.........-ccce--srosrcecessors 14.85@15 +5 
No.1 American Scotch (Black ama) os cccstase seceseeeeee 18 35@18 85 
No. 3 Agsereenm ROR F<... aidsrcgechatactasitlbcencoses 17 35@17 85 


Manufactured Iron. 
A brisker trade in bar iron is reported, with a trifling 
stiffening of prices. One mill reports an order of 500 











tons for future delivery, at prices which make the retail 
sales, out of store, about $1.70 Sheets are holding their 
own, No. 27 going at $2.85($2.90. Combination shapes 
are actively inquired for and another advance is prom- 
ised, to go into effect August 1. The new price is to-be 
34 cents. 

Scrap Iron. 

Car wheels are pienty in stock, but find little sales. 
The same is true of old American rails, which are 
offered at $20.50, but which can be bought below that 
figure. Some little demand exists for specially selected 
axles, of extra sizes. Otherwise nothing is doing. 

Hardware. 

Jobbers are making no complaints of the condition of 
the market, all reporting a fairly good business, with 
here and there a boom for a special article. Cut nails 
are moving well, and stronger than ever before. Wire 
nails are a trifle firmer, and even gas pipe 1s heard from 
again, now and then. 

CINCINNATI PG IRON MARKET. 
Reported for the Lron Trapg Revisw by Rogers, Brown & Co. 

The temporary unsettling of Southern freight rates 
and the blowing in of a second: Ensley furnace have 
been the features of the week, as far as the South is 
concerned. In the districts North there is but little 
change, though unprofitable prices are slowly thinning 
outthe furnaces. Transactions have been few and for 
limited amounts. Still, the largest companies were 
never more heavily sold ahead, and seldom further 
behind on contract deliveries. Prices show uo sign of 
improvement, and sales are reported down near to the 
lowest mark of panic years. This has had the effect to 
delay the blowing in of two or three Southern stacks 
that expected to be making ironin June. Several fur- 
naces are banked in the Birmingham district on account 
of the coal strike, and two in Tennessee will blow out 
for repairs. We quote for cash, f.o. b. Cincinnati 
(June 9) : 


Hor Biast Founpry [ron.—Ohio and Southern Coke, No. 
$16 50@$17 50; Ohio and Southern Coke, No. 2, $15 50@$16 50; Shi 
and Southern Coke, No. 244. $15 00@815 50; ‘Ohio Soft Stonecoal, 
No. 1, $17 00@$17 50; Ohio Soft Stonecoal No. 2, $15 50@$16 50 ; 
Mahoning and shenango Valley No. 1, $16 50@$17 00, CHARCOAL 
[ron.—Hanging Rock Charcoal No. 1, $20 50@822 50; Hanging 
Rock Conroe No. 2, $19 0':\@§$21 00; Tennessee and Alabama 
Uhareoal No. 1, $17 50@$18 | 00; Tennessee and Alabama Char- 
coal No. 2, $16 50@$17 50. Foros—Strong Neutral Coke, $13 50@ 
$14 09; Mottled Neutral Cote, $1250@$1300; Cold short 
Coke, $13 00@$13 50. Car WHEEL AND MALLEABLE—Southern 
Car Wheel, $20 00@23 00; Hanging ee Gold Blast, $22 00@ 
$25 00; Lake Superior Malleable. $21 00@$22 


CHICAGO PIG IRON MARKET. 


Reported for the Iron Traps Review by Rogers, Brown & Co., 
W.W . Backman, Resident Agent. 


Business in pig iron has been very slack so far this 
month. None of the large Summer buyers have made 
their appearance in the market yet. Two or three con- 
sumers have been asking propositions on regular supply 
for the remainder of the year, but no contracts have 
been reported. It is undeniable that the temper of the 
market is adverse to buying. It matters not how low 
prices may go, or what tempting offers may be made, 
sellers are not crowding, being we!l sold up, and beliey- 
ing that it is better policy to wait till the air is cleared a 
little of tariff agitation and vague alarms. 
(June 9): 


Coke and Bituminous Coal Foundry:-Ohio Hanging Rock soften 
ers, No 1, $19 75@20 75; Ohio Jackson county. softeners, No. 1, 
$20 00@21 00; Ohio, Black Band softeners, No. 1, $20 00@21 50; 
Lake Ore and ery softeners, No. 1, $1900@2000; Southern coke 
foundry No. 2, $18 50@19 00; Southern coke foundry No. 2, 
$18 00@1850; Southern coke foundry No. 3, $1750@1$800. Old 
Materials:—Old American Rails, $20 50@zi 50; Car wheels, $20 25 
@21 00. Charcoal Foundry:— Lake Superior, $20 50@22 00; South- 
ern, $20 00@21 00; Hanging Kock, $22 00@24 00. Car Wheel and 
Malleable:—Lake Superior, $2050@2200; Standard Southern, 
$21 50@25 00; Hanging Rock Cold Blast, $25 00@27 00; Hanging 
Rock Warm Blast, $23 00@25 00. 


ST. LOUIS PIG IRON MARKET. 
Reported for the [non Traps Review by Rogers, Brown & Co. 


We quote 


There is nothing new to report. The record of the 
past six or eight weeks still holds. Transactions are 
very few in quantities. above acar load or fifty tons. One 
sale of two thousand tons Southern two mill was made 
at a low price. It is plain that the downward tendency 
has not been arrested, though the prices accepted mean 
loss to most of the furnaces. The hard law of destruc- 
tion of the weaker may have to apply before the situa- 
tion can be improved. The free trade talk incident to 
the National Convention has not helped matters. We 
quote for cash, f. o. b., St. Louis (June 9) : 


Charcoal Foundry [rons.—Missouri, $17 00@18 5&0 ; Southern, 
$17 WU@$18 50. Coal and Coke Irons.—Southern, $16 50@ 
1800; Ohio Softeners, $17 00@2100. Mill Irons— Missouri, 
$16 00@17 U0. Southern, $13 00@15 00. Car Wheel & Malleable 
{rons—Southern, $19 00@23 00; Lake Superior, $21 00@22 00; Con- 
goueeil’> spoke. East St. Louis, $4 65; Connellsville Coke, St. 
40uls, > . 


DETROIT PIG IRON MARKET. 
Reported for the [ron Trape Review by Wiiliam F. Jarvis & Co 
The market for the past week has been a very active 
one, and a number of orders of from 500 to 2,000 tons 
have been placed, amounting to a very large tonnage in 
the aggregate. The buying has not been confined to 





| 


eine, 
any one particular grade, but the largest proportion has 
been of Lake Superior charcoal, with Ohio coke irons 
coming next, leaving Southern irons to bring up the 
rear. As by far the largest part of the sales are for 
delivery during the balance of this year, it is becoming 
more apparent that buyers are coming to the conclusion 
the bottom has about been reached, and that it is a safe 
time to place their orders, and they are proving their 
faith by their works. Consumers are continually asking 
that shipments be hurried to them. With an active 
market and a slightly firmer feeling, we quote as fol- 
lows (June 11): 

Lake Superior Charcoal, all numbers, $2000@$2100; Lake 
Superior Coke, all ore. $1925@$1975; Lake Superior coke, 
cinder mixed$18 25@$18 75; Standard Ohio Blackband, $19 2@ 
ra? a Roathern ae. 2, $18 peony Fe Lie be ery, $17 25@ 
(One) See ‘$18 stoi 003 Old Wheels, $2 20 0UG saree" — 

LOUISVILLE PIG IRON MARKET. 
Reported for the Iron Trap Revisew by Geo. H. Hull & Co. 

‘I'he market is very much depressed. There has been 
no improvement in prices, but the prospect for the 
future appears brighter than last week, as buyers are 
laying in large stocks of iron to run during the year, and 
several heavy purchases have been made within the last 
week. We hear of inquiries and offers that amount to 
about 5,000 tons. Furnacemen feel that the present 
prices cannot continue long, as they are below the cost 
to manufacture. Old material is in abundance, and 
prices very low. Current quotations (June 11): 


Pie I[ron.—Southern Coke, No. 1, Foundry, $17 00@$18 00; 
Southern Coke, No. Foundry. $16 00@ $17 00; Southern 
Soke, o. 2%, renety. $15 50@ $16 50; isa ing Rock Coke, No. 

Foundry, $17 50@$1850; Hanging a Charcoal, No. 1, 
Foundry, $21 50@$22 60; Southern foe. No. 1. Foundr 
2050; Silver Grey, different grades, $14 50@#15 50; South. 
ern “Cee No. 1, Mill aon $14 50@$15 50, 4 ag Coke, No. 

2, Mill, Neutral, “eo 5 00; Southern Coke, No. 1, Mill, Cold 
Short, $14 (0@$15 00 sb 3 sey pon No.1, Mill, $0009@$00 00 
White and Mottled, ‘different grades, 813 50@$14 50; Southern Car 
Wheel, Standard Brands, §21 50@$24 50; Southern Car Whee 
other brands, $18 50@$20 50; Hanging Rock, Cold Blast, e23 36 
@$23 50; Hanging eats Warm Blast, $18 50@$19 50. 


CHATTANOOGA PIG IRON MARKET. 
Reported for the Iron Trapg Review by Lowe & Tucker. 

The pig iron market still remains in an unsatisfactory 
condition. It is true that all good foundry grades are 
receiving attention, and the demand and sales are fully 
up to the capacity of the different furnaces. There is 
no trouble at all in disposing of all the good foundry 
irons, and there is not wanting instances where a slight 
stiffening up in price has been discovered, but the lower 
grades are slow in their movements and hard to dispose 
of. An important feature of the week has been the con- 
cession made in freights on pig iron of 50 cents per ton 
to all Northern and Western points by the Queen & 
Crescent Line, composing the A.G.S. & C.S. R. R. 
This brings freights on this article lower than they have 
ever been. 





i — 
Schuylkill Valley Faemaces ‘Idle. 

An enumeration taken at Reading, Pa., June 9, of the 
furnaces in the Schuy!kill Valley which have recently 
gone out of blast because of the depression in the iron 
business, shows that out of 21 first-class furnaces in the dis- 
trict from Conshohocken to Pottsville which were going a 
month ago, eleven have closed down, and are taking ad- 
vantage of the temporary dulinessto make repairs. In 
this eleven are the Robesonia Furnace—the largest in the 
country, producing 800 tons per week—the Mount 
Laurel and Macungie furnaces, 
one at Reading. 

i= cia 
An Alaskan Railway. 

A bill has been submitted to Congress for the con- 
struction of a railroad from the northern boundary of 
the United States through British Columbia and Alaska, 
to a harbor on the southern coast of the Alaskan Penin- 
sula or on Behring’s Sea. 


two at Birdsboro and 


I 


LIST OF PATENTS. 


Relating to Iron, Steel, Metal, Machinery, Hardware 
and Mining Interests. 


Reported expressly for this paper by H. 
(late Ex. U. 8. Patent Office), 
Blackstone Building, Cleveland, O. 

BEARING DATE JUNE 5, 1888. 

Crushing-mill roller, G. E. Noyes, Washington, D. C 


Forging;, die for making rolled, G. F. Simonds, _ ree 
Mass 


Metals with chemicals, minerals, etc., hand charger for combin- 
ing, P. 8. Reeves, Philadelphia Pa. 

Nail feeding and distributing machine, F. F. 
ton Mass. 

Nail machine, wire, A. -: Glover, Birmingham, Conn. 


T. Fisher. 
Patent Attorney, 34 


Raymond, New- 


Saw-frling machine, 8. C. Rogers, Hamilton. Vater, Canada, 
Saw-setting machine, W.3S. Smith, St. Johnsbury, 
Saws, device for side dressing the teeth of, H. W. Williams, 


Nashville, Tenn. 

Screw-driver attachment, L. Kiblinger, Lackson, jo, 

Screw-swaging machine, H. A. Harvey, Orange, N. J 

Welding apparatus, cylinder, T. fF. Rowland, New York, W.E. 
Hill. and A. McLachlan, Brooklyn, N. Y. 

Wire tightener and staple driver and extractor, combined, F. 
G. McHenry and H. Martin, Bloomington, Kansas. 
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$60! AMERICAN GIANT DYNAMO. 


Electro-Plating and Electrotyping Machines 
IN*ALL SIZES, 
EFRomM geo UPWARDS. 










Cheapest 
and Best in 
the Market. 


Headquarters 
for everything 
in the Plating 
acd Polishing 
line. 


NICKEL 
PLATING 


AND 


= olishing 
* Materials. 


ZUCKER & LEVETT CHEMICAL Cco., 


ESTABLISHED 1863, INCOKPORATED 1881, 


SOLE MANUFACTURERS & PATENTEES, 
Works: 538 to564 W. Sixteenth St. Office: 36 to40 Eleventh Ave.,New York, U.S,A. 


Cleveland Foundry. 
Castiasces 


For Machinery and Koiling Millr 


Car Wheels 


all sizes and kinds, with and without Axles. 
Chilled Faced R.R. Frogs 


STREET RAILROAD TURNOD'. 


N 9,11 413 
‘Winter Street. } Bowler & Co 








CLEVELAND WHEEL & FOUNDRY WORKS. 
| ‘epee MAHER & BRAYTON, Proprietors, 


Manatactarers of 













“ Tender Wheels. 
: RAILROAD, ROLLING MILL 
= and Machinery Castings. 
E and Street Railroad Wheels 
f and Turnouts. 


Chilled-Faced Railroad Frogs. 


SN Office: 20 Carter Street, 
Works: Cor. Carter and Collins Streets. 
. Cleveland, Ohlo. 32 





Punch and Die Grinder. 


> 


This machine 1s used for grinding punches and dies 
such as are used in making bolts, rivets. screws and a 
large variety of square or circular pieces requiring one or 
more finished faces. 


It works equally well on hard steel, chilled iron or softer 
metals It can be arranged to grind convex. concave or 
flat surfaces. Work can be ground to any desired thick- 
ness, or several pieces ground to the same thickness. 


Write for circular. 


Springfield Glue & Emery Wheel Co. 


SPRINCFIELD, MASS. 








Sharon Boiler Works, 


(Limited) 


SHARON. PA. 
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Order direct from the 


Iron Clad Paint Co. iron Clad Paint Co., 


Factory 76 & 77 Central Way. Sec & Treas. No. 3 Case Buliding, 
CLEVELAND, OHIO. 


And get the genuine 
article, and save liability ot 
suit for using an article 
made in violation of the 
atents issued tO Wm. 

reen and now owned by 
this Company. 


IRON CLAD PAINT 
is the most dur- 
able, most fire- 
proof and Cheap- 
est Paint made. 


FURNISHED both Dry 
and Ground in Oil. 


dby Near! a! 
ene Rniteaee y 


STAR OIL BURNER 


EXCELS ALL OTHERS. 















Economy in the use of Oil as a fuel. No Clogging, 
Leaking or Dripping. No Smoke, Ashes or Labor. 
Cheaper than Coal. Protection to Boilers. Specially 


adapted to Boiler Furnaces, Brick and Lime Kilns, 
Glass Melting and Distilleries, and any place where 
coal is used. 


fd i 


‘IB[NIIT IO puag 


THE STAR OIL BURNER CO., 


CLEVELAND - - OHIO. 


O’DONNELL & BARRETT, 


BUILDERS OF 


Hydraulic and Steam Passenger and Freight 


HLEVATORS. 


Also Hand Elevators and Dumb Waiters. i 
No. 53 Center Street, 
Telephone No. 2111. CLEVELAND, O. 








Sr foiatanmecee casa aie aa eee ee 





All Kinds of Elevators Repaired. 









McMYLER MANUFACTURING CO., 
Revolving Steam Derrick, | 


| J 180 Columbus St., Cleveland, 0. 
ay SEATON RIVET = BOLT HEADER. | 


SOLE MANUFACTURERS OF THE 
ute MNFRS. Also General Hoisting and Cone eying Machinerv, Coa! and 


MeMriEekr PATENT 
Seep 20 cot umeus, st Ore Buckets and Dump Cars. 











aie: — 


Stump before a blast. | Fragments after a blast. 








nown to the Axts. 


= POWDER, FUSE, CAPS, 
Electric Mining Goods, 


Eze RnR ou xX, as S, AND ALL TOOLS FOR STUMP BLASTING, 
A ROTTER HERCULES. POWDER C MPANY 
oO 
AN NIHILATOR, <" wiceeh Ghiesinain Caley 
- Ww. WILLABD, Manaser 
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IRON TRADE REVIEW. 
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CLEVELAND WHOLESALE PRICES. 





HARDWARE. 

Anche inthe, 
AMETICAD......00++eeeeees secre «+e. 10cts dis non 
Wignts.........--cereeesssecsereeenereees veee 

Anvil Vise and Drill. 
Millers Falls Co. $18......s0--ssccrseressenrsersenesees dis 20 
Cheney Anvil and Vise.............0+++ss90 ciceenhad dis 25 


Augers and Bits, 


Cm augers and bits. dis 60410 










Pek F Jennings’ augers and bits, 

Expansive Bits, Clark’s small. $18 
large, $26 .... 

Hollow Augers, ‘Ives’. 
Follow Augers, Bonney’s Adjust 
8 doz 

Hollow “Augers, Stearns ‘Ae 





soee dis 40.£10 





doz.. Tea cash deuedinhe bemoaned ewepecsethynesid dis 20&10 
Gimlet bits.......00..-00. 20+ per gross $4 50 
Standard Bit Stock Drill .- dis 50&10810 
Ship AUEeTS... ---ccerersrereeenrerernsnee evens dis 15@15£10 


Awl Hatts. 


Sewing, brass ferrule.’.. ® gross $3.50, dis 45 
Patent sewing, short... ® doz $1.00, dis 40£10 








Patent sewing, long .....-.s0+.--.+++++++5 $1.20 ®doz net 
Patent peg, plain top, . sitihdul $10,00 ® gro., dis 45 
Pat. peg, leather top. .........$12.00 ®gro., dis 45 
Awls, Brad Sets, &c- 
Awls. Sewing, Common......... ® gross $1.75—dis 45 
Awls, Shouldered Peg® itehcai ..-- . $3.09—dis 46 
Awls. Patent Peg ..® gross 75e—dis 45 
Awls, dneoiieeed ‘Brad... $3.00 —dis 10 
Awls handled braul........---.--+ses0. sssee .. 87.8 —dis 40 
Awls handled. scratch... $7.50 B gro dis 35.410 
Awls, socket scratch......-....+-0-..- $1.50 ® doz dis 25 


Brad Sets. No. 42, $10.50; No. 45. 




















S13.OD.... << sanseoneses Joventshinsinscee ae 
Brad Sets, Stanley's ‘Excelsior, "No, 1. 

$7.50 sescceseescooseed dis 30 

*xea. 
Makers’ and Special Brands— 
First quality........-:ssccseseseees soeesens -o0ree BUOZ, $7 10 
Others.. snoheenenene 1o7. $5 TH@S6 
Full polished... PE Sea ic cao .. $8 U0 
Azle Grease. 

Frazier’s. in bulk..........-... keg @tb 4c; pail 5c net 
Frasier’s, POT £TOSS .......scceeesseeceecsesseeeesseenseess $9.50 
Baz Holders, 

Sprengle’s pat., ® doz $18.......c-seerereeererereedis 60 
*lances. 

Spring balances ...... «+. dis 45 
Common 24} ...... i Odor $1.50 dis 50 
a: 
mand. Hght Brags ...cccccccsscsesesssocserocesees die 70 
Hand. White Metal.. Secbane “dis 60 
Hand, Silver Chime..... ae “dis 2541085 
Hand, Globe (Cone’s Patent). ce eeaaree dis 25&10@35 
Gong, Abhe’s..........- cons ecectcooss GIB SOOEIO 
Gong. Nichols . <iubdsdineves dis 40 
Gong, Barton’s.. aicten sabenaaunessieeoal “dis 4010 
COW, WOSOEPR -ncccsccrscescesencsorsesseeze Sargent’ s List 70 
Call ,.....ccaccscccesesorcesescnvesoseterenonnsasosens coat dis 334% 
Farm bells ATA te 
Steel alloy, church and NN o. ccttasncaniine dis 40 

Rellaws. _Disrount. 

san Hill’s. slob 40 
Blacksith’s........+5-+-+++ = Bullock een ee 
Moulder, .......ccceces-2osccee socccccees discount 40 
= eer «rissuteseseereee.. discount 40 


Belting, Rubber, 


Boston Belting Co,’ s standard... 
TIS onnaussnanpetaravend dis 50410 

“ “ “ best... di is 45 
Cleveland Rubber Co., extra standard...dis 60410 
Shultz Raw Hide Leather Belting, single, dis 30 
double, dis 35 





Standard, oak tanned,..... .-dis 50 
Alexander Brothers’ Pure Oak Tanned— 
New list Oct. 1st, 1887, less.. oes 
—— Stops, 

Hotchkiss’s ®@ doz $5. ww dis 10 
Weston’s ® doz No. 1, oRi6. 00; No. 2, $9 

. dis 25£10&5 
OFT ccsincsoccecssecadseretsnsesornns @ doz $7.50 dis 25 

Bit Holders. 
Extension, Barber’s....... ........ # doz $15 00, dis 25 
DGMOON <,.ccoscccisastonemnnnresndens Pdoz $24.00 dis 40 
Angular ........... ® doz $24 00, dis 40 
Blind Staples. 
Barbed % inch and lenge. Peete ss ® Ih8@8¥ec ne 
Barbed %4 inch " - Bb 9@o%ee = 
Bolts. 
Cast iron barrel bolts.................-sessse0 7 
Cast [ron shutter ports. ¢ TS | 7 
Cast iron chain bolts... Ee Ces 65 
Ives patent door RNAI 55 
Wr’t iron barrel bolts......................... | 70 
Wrought iron square bolts... cos Se 
Wrought shutter bolts...............00........) 60 
Sargent’s list 

Carriage com. new list..................s00 70&10 


Tire. common, new list... seers H5M10 
Carriage and tire, Philadeivhia p pattern ...... 75410 





Stove bolts.. ES 
Plow bolts... APSA ASAI PIES, RE 50 
ON ESTRELLA ENS, SO, 

OY SR eres ‘dis 70 


Blind Fasteners, 


Van Sand’s Screw Pattern $15 ® gross—dis 60410 
Van Sand’s Old Pattern..... ain e gross—dis 50410 
19 


Automatic for RS < 

eee $1s. 50 iy theeneneaneneesnes 20 
Borax, 
WD Disscissan “preteen 9¢ 
Boring Machines. 
Without augers. Upright Angular 
Snell’s. Rice’s patent 5 50 6 75 dis 404£10 
Lawrence. ee e 75 Gis SOUS 
Other machines......... 235 » i , eeee ..pet 
Phillips, with augers.. 6 nn 7 00... mR: 
Bracea. 
Barber’s.. discount 50 
Spoffard’s Patent ... ...discount 50@ 0&0 
Bartholomew? BNOS. 25, 27. 30.ccscccseeseeee dis 50£10 
Bartholomew’s Nos. 117. its i . RR ETS dis 70 
Aidon’s corner brace .. «dis 46@40& 10 
POGUE sa sncncsscedtncss<sncedhtelacantauiiilacesouemstinakatstie dis 60 
Brackets, 

shelf, plain, Sargent’s Hat... -55&10 
ancy canal "dis 60410 
Reading, plain ...... A RSME dis 55410 
ing, rosette dis 60£10 





.. dis 60.410 | 































































































Bright Wire Goods } 
. : Cradles. H — 
RPUMIAE TAM 6 a5nss.sccicsacsudiniveneetiaas 75&10@80410 | PBT sciteccsvnscsvussins — sos iieonbnes dis 40£10@50 Door or Thumb L 
tosh Broilers,—Henis’ ar i basting. Gvows Per doz Nos. umb Latches. 
APO nee eeereeeneceeteseeeseeeseses ware. “} 
Per doz 20h “ere ino Cen | Cast eteel.. scoseessomeenne 1 | es 90 100 118 135 150 dis 60&10 
| irom, Soeek pabaae, F ogein’s Latches...... ....00...0.. % doz. 30@35c 
uckets, “Galvanised, | % | Bronze liwn Drop Latches.............. oz. 70c net 
Tron clad we at 82 75; 12 at $3 G0; 14 at $3 75 | Curry Corabs, Jap’d store door handles—Nuts, $1 62; Plate 
Bull Rings. UPON" © Pattern... cncscssipnniecerssvessinnsensicdiaays dis 40 | Ba: $1.10; 0 plate 00 6B......nrrscrcenrrsarnese wowenet 
Humason, Beckley & Co.’s dis 70:10 | RUDDET......-secceeeseesseessnseesees @ doz. $16.00; dis 25 | Wrought chest" *® dos $1 80, dis 25 
tenga. ar he padlantpinmsmensiaaes > ae Ree | a Se ae dis 5610410 
Ellrich Hardware Co., white metal low list dis 50 | Table a gene Seti ee a 4 dis 70 
sono | nee Eta pe sbelavisbateibe Lifting . 
Butts. Discount | Saw and plane ............0.. .... 
OS. a Paw nd PLAN an wcsseroes vv-vveveres cnnnrsones dis 40&10 
car ss ABS een LEIGH ZIONS | Embossed eilt-.nnnneomunenesrnsrernn dis 30810 Brad ama ents sewers ‘oona te 
ast Iron— sevens . etrreees ++ 8 ickory Drmer chisel, assort......® g1 
fest joint, narrow ... FO&10K5 “Door ‘Springn. Hickorv firmer chisel, large ...... Ay orem $5 0] oe 
ast joint, broad..... 5541045 | Torrey’s Rod, regular size................-. Apple firper chisel, assorted .....® gros $5.00 | > 
Loose joint........... 634410 | Gem (Coil); list April 19, 1886,.. si Apple firmer chisel, large...........8 gross $6 00 [ :2 
ose joint, jap...... e790 | Socket firmer chisel, assorted.....® gross 3300 | = 
Loose joint, jap. with acorns. “6634810 | arene Knives. Socket framing chisel, assort .....8 gross $5 00 
Luose pin, acorns.. ix 1766 2&10 File. assorsed.. ........cscccc000e ® gross $2 75 
Loose pin. japapned acorn @&10 Auger, assorted. ® gross $5 00 _ 
Loore gene ay plated tins... .66%4410 Auger, Jarwe ......-scsmes ame, yo $700} °°" 4 
steel— 
Wrought. feat joint narrow. ...........s0 65410) Drills and Drill Stocks. Barn Door. old entra. lis 60410 & 

. 65410 Blacksmiths’ each...............-+++ .2.00 ee velo 
65£ 10 Blacksmiths’ self-feeding, each... $7.50 discount 20 > pe hemmmacteren ea ‘ 
pdt & | an 7 e & ‘: = discount 40 & 10 | ScramtoM...........0..cssessosssessseoerereerescccrrecrne, 

2 13 es illers Pa each, $3.00 dis25 | Kidder’s.. . ssecc-.-0.ee oe, 
kilo! ao woe —_ OTB seasetenrsssnssnee sessnzensannes 
wnisi Automatic Boring Tools each, "a1 Terry's Patent. = &.. ae OS oo 
j int dciils... NS 1B8 | PETAR OD -sooomeresceeresreecnrensneens sneoeseersersaae 
“Can Openers, j 2 - ed , sate diilvaI0 
gerne canna 1 $2.00. 2 382. 25.3 $2. ie dish0&10 | Eyracuse. S10 German, new armen Snaps ts enne 
8 eoeveccce « i sue POMEIO | Careers Clee Cc ere mer seeremrovent cncess 
| soketer ng ae oT 4 o net TERE Sus tcae ie ce 50810 | Covert, New Patent. new list.. dis W&542 
fon NS RRR a PE Marae a al at $1 25, dis 45 | Drill Chucks, | Lightning see! Kantven, | 
Caps—vercussion, @ 1000. Morse’s Beach Patent...... each, $8.00, dissount 15 | Ksectric... on ellie and 
Hicks & & Golamark’s i EANGAET... ..ccscorecovcsovsozssonveresecesessecasscecessvsess dis 25 | Hinges. 
Wat , 7 Dri Pp - 
E. B. Tero mag d NV gs oe tad ape | % | Sheet Iron ae a large s'z | Sorew: hook nad etre soit. ae 
F nee 6 Se LG BOR sectsnc ses sackes seacredpeceteaneean arge s zes 7c 9 9 LY LLIN... creer nenees : 
Satie Wine von. Fire. 1-10’ “ane | IRE DOSER smell sizes 6% | | Serew hoor & hi hada 68 speseees ‘ 238 
Musket Waterproof, 1-10’s seneeneenn Noy =e eigen asp ary 
Ex Ay | seesennierioencenshenieciennannnny Se) DOG:.....;.cccebaninmbrenind per doz. $2. a y | Nanaia 
Eye waterproof ce ‘central. fire... nS ~an PRINOIG . scoussacdecsaciebiaunemacccts per gross $12.u0 | Gate. a eB Gos $4 40, dis 55 
Bodine a Suneey, | ate, NN. Be. wsesssnsiccosooccess sense doz $7 00, dis 55 
Cartridges. Noit. N | Gate N. E. reversible........ ®B doz $5 3 20, dis 55410 
Rim fire..........--0-: 0.4 to” No. 84 to Flour CF | Gate. Claris om 2 BE. 
Pistol and rifle... panes sont | | Kegs, @ b.. ¥ 7 ete 7 F. FR | Gate. N. Y. State .. x) yor ryt ne 
Military and sporting...........-.-.-.... discount 1545 | % kegs, @ ib. 4340 Tt Gate, AULOMALIC ...+--reerenereessee: ® doz $12 50, dis 50 
Sotbek wine ree 2 ees’ Bib : 34, | Gate. common sense...........% doz pair $4 50, dis 50 
Cot tel. ote ® dos $3.25 1U tb eans. lu ine 66 ee HY 4 | Bats, BRONTE D vvsicnsesrenvbaxetesciosesecves seeeeis 60410 
Cast iron, steel points........ 4 eeenteR per dozs0e lufb cans,less than i W ¢ 10 ¢ TAC og tileadgn tg 
Socket "@ doz $1 75 Escutch ao Pins, | Shove Relew eres Ground dis .......... 70&10&10 
ullar ebay seseresereee seeeeenee G82 gon. List Nov. 11, 1885 ........ dis 50&10@50&1085 | pment and finned Hollow-Ware 
attlie Leaders. OGD ccvsscscabocssvosusesentane+édnboutcsinese 65@6545 | Ss 
u aucepans 
SS | |Stap ens antes 
Peck, Stow & W. Co... Brae area Re oe Same daecenee as Door Locks pnck - oe e 5 oo 2 a4 
Canget Nweepere as Oe ENS oe ee a Tay ee dis 60 | | A 
scant ep weihdinanokalalcanas eda easok en dedaneetueeaaie dis 7 
Queen.... ....... ® doz $16.00 Fil Garden. ees i : 
Mystie.... .B doz $16 R th = | Planter’s. COts...scccscccceccece dis es 
Cottage N.S EP EE PPR Lae So ORE Sorte tet 4 Cc ii _ S5ie5 
® dos $15 anton.. 
denen. with band ® doz 18 Ca ee RE. reveeendlis 6545 
Tine. ale me) dos $30 J. ° = SIGIEN dcnncnns) Jatiae cienhoxenasiaecs ‘tix toNt0 Hill’ serine Rings and "Ringers, " 
Garland .......... places sdabainusepsapiucssnuebasiaal ® doz $18 Heller’ 8 horse shoe rasp....-................. ...dis 50410 |  * ringertcnc { Old Bible. -<-no-$a00 
teins. Ponce, | tathidis toe ation Improved ...........§ $3 60 
Horse and Curry .. ee ., ele | Bearers Pateet Pectin... dis 40 &5 | ORES DOE EAR EATS: <0. poor etepbeoes ceccene @ doz $2.50 
Gules. First Quali y, Cork Lined . 40410 | — 
Bea... a ee ee Sel{-measuring, ferns. per doz $30 dis 2010 | pie Cage. Sargent’s list..............:c0 bone Toa 
ee "dis 50a10@6045 ¥1y Traps. | Feito —s oeesPeensecnsoscoccces cee is lu 
Shale Soaked se saliciabdananscns 2 2 , PI cick con cmptretnlicianiectannce ae ® doz $1.75 C selling fs a nS H ee 
Yale Casters. list May. 1884...dis wt owe wate pat ond Tat. Recent’ s list... is 03410 
RRP RE TsO SMARI 6 os cas dustinse dss eo és scovinciuscares i 1) | Hay,Manure and Spading. list.............. dis 65 wire Coat and Hat. Gem... ii ut 
dis 45419 aa a Jel <5 Wrought Staples and Hooks & wane 
Chaina. ruit an elly Presses, } Staples ist Jan 12, 188 * 
eek 9 1887..seeceee sseseee conees diss0& 
Pace OER a et aissossannaao | BH MEE OOo ae eee : 
Trace. 7-10-2......... a | ry Pr is 75410 
Trace. 7- 10-2... oat pair 1. apg ea | Central Stamping Co.’s list... ms i v0 Hooks and Eyes—Malleable Iron......... dis 70 
German Coil. list of June, 1881..... ” dis 55 | NO -----; a ey Hooks and Eyes—Braasz.................. . dis 60£10£10 
Galvanized Pump Chain ..... je mong | ® doz.$3 00 375 425 475 52% 6 00 7 00 800 9 09 | "7 a 
ac ain, Iron ........... T0810 | Fluting Scissors. No. 10 . 7 
Jack Chain, Brass.... is70410 | Discount ‘A b 
eed seitiehaatiagaiein It Ote sis esinangsises allt m4 25 26 2 aisandr04025 0 
mht Uhatx. | Fluting Machines | Putnam, ® th.. 19 20 21 ee nae 
ORE . ® gross 55¢ | Karle ; 344-inch... BOE occ cccccerccccces sovococseeccccseconesenceccoccoccovosees 
White Crayon .. "ovens 12@12 an Geneva Try Fiuter. White Metal. oe. tet Capeweli Teneeesenesnscersussesesunssensensanssssanssasenns - "434 
BS pscouracckaausleoteashtsbeinas cance tet eee IDI WEIR ka-« sensansacsnapershaiocssegiarsécagaieaeinal dis 25 | 
NEN Mies i Ae GRRE REZ SN aE erie et 2 85e | Shepard hand. Nos. 85 $15.30. 95 $8. 110 $11 iis 
See ; dis 40 | Burden ...@ ke 
se Chisels. om Pe See hme tite ioe 4 pone dis 35 B-1. Horse SE Shoe Go., Perkins? ‘imp. “at f eon 4. 25 
Socket Framing. and Frmer............ dis 75@ 754 U 3 E 6- - ee 
Socket Framing and Firmer. Buck, Bros. seal dines er patent mannan inn = 7 35 | Mule Shoes. at factory.. 
Socket Firmer & Framing, L. & I. Crown Jowel..........0+-..+.00+02- 6-in. #3 50 cach, ais 35 Hose. Rubber, Boston 
. W eg tei amitnil tac Ranasbeeneon dis 30@30 & 5 | Ameriean. 5-in. $3; 6-in. $340; 7-in. $4 %« 
ange RRR ee SMe Eo 1g 40 | §—§-_— FADD ccccccceccccccccccvccvcccceccsescese: secsccceceose..ce is: 
Clampe. Crown hand fluter, Nos. 1 $15; 2, $12 50; 3, i . 
| pone ahoveveevevonsoesesasce esceesecce i 
| Snow's 8 adjustable, iron ...dis 40 | ee. ne | Ice Picks, Chisels, &c, 
ammer’s adjustable iron.. ad dis 15 | Margin ; Am. Ice Chisel Pol’d Pd isi 
Hammes astadie, iron.......--. I g ey dis 6oaic | A™- tee Chisel Pol'd............... oz. $3.00, dis20 
argent’s cabine in sevens dis 6645410 | | SS nierRRIEIE Rte ot perp pe dis 10410 | Ice Cream Freezers, 
- . | American. Shake Pe 
| Axle and spring bar, Norway iron..... Lis 55454 Bt er eee Le -50&10 
Wrougut-Lron felloe clips................... ‘? BBS | Dobie Cut. low ist... pian Nee dis Ont i " : 
eee Wales Gis —_ it 
oe ee egamaaaaag :| “Bee”. eae “= eross #12. “dis = | | Ice Tongs, 
| Giue Pots, | Champion ........ -.® doz $4.00, dis 0 
eee REINER ENED 50 | Tin enamele d... Bb S: ‘pgs eee Family..........ceccsesseereereeeessonet? 02 $2.75, dig Sow 
ie Hi bnaursiedh ven. .dist0 | | Famiiy, -<e D oneedess soenguennconsessesencosccocassecs dis 45 Illinois Bolt Co Jack Se Screws, d 
: wae isi0 | | 0 ednameiaben sees 70 
| Grindstone Fixtures 
Coffee Mills, 3 : Kettles, 
are oe 10@30 | Sar@eny 8....0ercre00 : res 17 tan ee dis70 | Brass. 7 to 17 inches inclusive...........% Ib 220 net 
Oompneses, Dividers, ae. . Brass larger than 17 inches.................... * 240. 
1U. M. Cc. & W. R. A.—B. E.. llup...2 00) | Enameled and Tea Kettlez......... See liciiow W 
Com 98808 nnn dis To@7ox10 | U2 M: C&W: Re AB. KP od. 2 30 | Keys. or 
SA ETERS wee dis 70@70, -M. y. R. A.—B. E., 7&8..... 2 60 ‘ 
Divide” ~~ Og Tera | UM.C & W.R.A—P. E.. llup..3 10 ¢ is 2042 | Eagle, cabinet, trunk and padlock...dis 33% and 
. ¢ ail ¢ Co.'s Dividers.......... dis 50416 | | B- +f a é ¥- r a aa ie maa. 400 eines 
emis all Co. ’s Compasses & Calipers..dis 4545 | U. M. C. o eve Fhe E's Bee wee £90) | Russell’s Butcher 
Bemis & Call Co,’ sW ing & Inside or Out- Eley’s B. E., 11 UP .cccocccessccsccccccccecsoccocsoccceccces 2 | Mor n’s Sh ae te ee ry net 
EA... decesenns eniuidntetakmcvdiiabiieddetcaaniedsshieaniel dis 45.45 | Eley’s P. EB. -11@20 ws..svssesssveeereronesennsneessnees : vive "a aves. eeaonenilliy. 
Bemis & Call Co.’s Double...................+. dis & . Knobs. 
Bemis & Call Co.’s Call’ 8 Patent Inside) dis oes | manok Cone, | Carriage. Japanned............. ® gross ate, ae 60410 
) mang os , seul is bu a spack [ows, complete nakiieniasiGodaosakate dis 40 | | Base, Ru abber Tip... Fal 70&104&5 
Jook’s oxtension.. es riffin’s Hack Saw, “ener. emacite Door Knobs ; 20@. 
J. Stevens & Co.'s Calipers and Divi- » AAS | | Diamond Hac« Saws and Blades......... =e | Door Mineral. agidaceiae s. new list. prere wl ~ ms 
Sein et eciguaeotenatrastletbicies dis 2585 | Halters. | Door Por. Jap’ seeneeetnsesnnneencaacaa 
ee Coopers’ Tools. | Jute horse ard — T1OS.......++000e6813.50 gro. net. Gear Por. a eee sbtiaaabeseisdesibie 2 Wes oo 
ng eR A ammers. ‘Ladies : 
OI. iceniisichunnatlktcdinksonts ; -discount 20 | Maydoie ».. ...diseo ; 
ad * y % 25@25 410) f 
L. & I. J. White... eves | Atha new list,Jan 15, ‘i887. SR NE: 404&10@50 Meltine: nnn Gy ae 
Cortscrews, Magnetic Tack, No. 1, 2, 3, $1. 25, $1. a ‘end $1.75, | Melting, P.S. & W. is 25410 
a a $1.75, | Melting, P. 8. & W ....... seneindseesantinineed 
Giough's patent oy Se: : “aie aan | Heavy hammers and sledges under 5 fhs,36c,over Lanterng 
vecoanppiencnne soeeed | ike BD @ sictecccncscnsssntcsoessacsseretinvcostciccscsion GS TO Tubular No. 0 
ans alana sssssennsssoesssssrssssssssorvsceseenees GAS 70 | Tubular No. 0...-+0+0- speoees 
i | mand Cuffs and Leg Lrons. Tubul Lift Wi a esceeces 00 
ipper PTT TIT ite tr 2,00 | Providence Tool Co., hand cuffs, $15 ® dis 10 ubular,. Lil Ire. 0. ® doz.. 6.50 
XL. C2 Resevrneseneensenzzetnnenennneenn 4:50 Gon...dis 10 | Tubular. Lift Wire. No, 1. ® don... ‘ 
SCS ceemeanmeemnen atone svsmmmn Bt | Brovidence Tool Co.. leg irons $25 W dos.....is 10 | Potioe Small. $6.00; Med..97.20; Larger 
$9. Ais20@2 
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_ either sex, of all ages, can earn from $5 te $25 
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IRON TRADE ctidialeeatnd 











For Sale. 
AM ing Press SBLP-INKING Pout Por i Peay 


o good work. — 
ee Tinie va Clortiand’ 0 yee 


For Sale. 
O*vE OF DUNN’S HOISTING MACHINES, 





40 feet of chain. as new; 
ae Mie The. ‘Address Dunn, care [ron Le” 
Review, Cleveland, 0. 





Furnace for Sale. , 
baresal Furnace, i chigan. 
a . ety bony ©. Pope, 83l and 
22 Wilshire Beltline, er 8: tf 


For Sale. 
rofitable manufacturing 
aS, in re eveland. Establishment 
now two months behind orders. Also a position 
ge te right man. 





resss, 
Box 5. care Town Torics. 





For Sale. e 
& BEACH, Hartford, Conn., 
Wet Engine. aoe Buckeye Auto- 
matic Engine, 18x36; John Cooper & Co. Auto- 
matic Engine, 20x36;1 Circular Mill, 68’ Saw, 
Engine and Boiler, saee inree sigs, $600; 2 
8, large size 

Sturtevant Boston owert wt 


CENTE 
93-9ms SANDUSKY, RouIo. 





For Sale Cheap. 


NEW No. 4 INJECTOR, never pean 
used. pctres Jones, care Iron T 
Review, Cleveland, U 





For Sale or Exchange 


Fos GOOD CITY BUILDING LOTS, a nice 
e Room House with all modern improve- 
ei yt gas, water and furnace,and well 
finished. On the best line of street cars in the 
city, close to Case Ave. A in. Address 
02-tf J. E. J..care Town Torics, City. 





For Sale or Exchange. 


HE BRADLEY FACTORY at Ashtabula, 0. 
pee switches from two rail » acre of 





a 1 e engines, boilers, shafting, 
pea ayo shi nipping. po . on cans Be no better 
int at great sac 
POM CCONNELL'S pusiNEss EXCHANGE, 
208 Superior street. Cleveland, 0. 





For Sale. 
ACHINE SHUPS—Fine buildings, exten- 
a machines. f wey vk yar large 
ie ear title, a great bargain. | 
grounds Bi SMALL, Pucblo, Goloredo.  Sflm | 


| 
FOR SALE! 
Coal, Timber Grazing Land. 


Fifteen Hundred to Two Thousand Acres situ- 
ated in Northern + apy near the Cincinnati 
Southern R. RK le of Coal and analysis of 
game om be teen at CEA — of the undersigned. 
isting Tecanancencines GEROULD, 


R. H.G 
92-3m. 1191 Euclid Ave., Cleveland, 0. 











FOR SALE. | 


1 Planing Mill exhaust. 
1 Spoke Lathe and Hanger with 35 feet 7-inch | 


Belting 
1 Fey ‘Felloe Rounder and Counter Shaft. 
1 Counter Shaft and Pul'ey. 
1 Cross-cut Saw and Table. 
The above machinery is ail in first-clase order. | 
For further information inguixe of 
1-3m G. Q. FR » Receiver, 
Alliance, 0. 








For Sale. 
E HAVE RECENTLY PURCHASED the 
Cleveland Iron Co.’s Rolling Mill plant 
on Carter street, and have for sale any or all the 
appliances belonging to ne some. Favorable 
prices will be made to pure 
CLEVELAND ROLLING MILL Cco., 
Room 12, Nat’! Bank B’ld’g, , 
Cleveland, Ohio. 
Please mention this paper. 12tf 


Wanted. 
GOOD BUSINESS MAN with capital, to 
take interest in a manufacturing iron bus- 
iness. 100 per cent. profit. Address J. G. J., 
care Iron Trade Review. tf 


NOTICE TO MANUFACTURERS. 


Artistic Chasing and Engraving on all kinds 
of metals, Designing, Die-Sinking, Stencil and 
Stamp Cuttings, Etc., Ornamental Models and 
Patterns, Working Drawings, Brass Moulds and 
Rolls made to order. 

PH, A. SCHAEFLIN, 
Room 9, Leader Building. 
144 Superior St., - CLEVELAND 0O. 


Sea Wonders exist in thousands 
of forms, but are surpassed by the 
marvels of sgventon. Those who 
rofitable work that 
ome, should at once 











are in need of 
can be done while living at 
send their address to Hallett & Co., Portland, 
Maine, and receive free, full information how 


per day and upwards wherever they live. You 
are started . Capital not required. Some 
have made over $50 in a single day at this work. 
All suceeed. wm03-ly 


Rngineer sats. ie ee. 2 


steam a spira 
of the t 





motion the entire le 






“FUE CATALOGUES, = 


Such as are desired /v all Manufacturers, 


ep a 


ine Printing 


‘ —AND— 


TATIONERY. 


Which every person wants, are furnished by 


ig Gleveland Printing and Publ’g. Go. 


Lithograph Buildipe. Cleveland, 0. 





F. A. SACKMAN, 


15 Huron St , Cleveland, O. 


mm: SACEA. ALPWABETS % 
- Sekine STAMPS” 
BURNING BRANDS 


Tool Stamps 15c. per letter. 
Steel Figures $1 per set. 9ly 











Tron Planers 


A 8PECIALTY. 


New Patterns 






This Planer returns the table 8 for 1 


Sizes from 20in by 20in. and 80 in, by 80 in 
to plane from 4 to 10 feet in length. 


Rochester Machine Tool W’ks 


LIMITED, 
84 Rochester, N. ¥. 








ubes. 
Crescent Mifa. Co.. CLEVELAND, 0. 2 





QUINT’S AUTOMATIC 
Steam Engine Governor 


for single slide or rotary valve engines. Patented 
Feb. 22d, 1887. Same can be applied to the ordi- 
nary slide valve throttle governor engine. con- 
verting the engine intoan AutomaticCut Off. It 
has had a practical test on engines running 750 
revolutions per minute, and gives the best of re- 
sults. It is simple and strong in its construction 
and accurate in i's regulation. Address 

LEONARD & McCOY, 118 Liberty St., N. Y 

9eow26t 








Cleveland Co- -Operative Stove Gompany. 


——MANUFACTURERS 0F—— 


Stoves, Hollow Ware 


and Plumbers’ Sinks. 


PRINCIPAL HOUSE : 


26 to 36 SUPERIOR STREET, 
On the Viaduct, 


Chicago, Il. 
BRANCH HOUSES :< Indianapolis. Ind. 
2-lm St. Louis, Mo. 


CLEVELAND, O. 


Des Moines, Ia. 
REPOSITORIES :< Minneapolis, Minn. 
Kansas Vity., Mo. 





The Yan Nostrand Science 
SERIES. 


Price 50c Each. 


AMPLY LLLUSTRATED WHEN THE 
Suspysect DEMANDS. 


{8mo, Green Boards. 


No. 1—Chimneys for Furnaces, Fire-Places and 
Steam Boilers. By RK. Armstaong, C. » 2d 
Edition, withan Essay on High Chimneys; by 
Pinzger. 

No 2—Steam Boiler Explosions; by Zerah Col- 


urn. 

No. 3—Practical Designing of Retaining Walls; 
by Arthur Jacob, A. B. 

No. 4—Proportions of Pins used in Bridges; by 
Chas Bender, C. KE. 

No 5—Ventiiation of Rolietegs: by W.F. Butler 
Edited and Enlarged by Jas. L. Greenleaf. 
i Edtion 

6—On the Designing and Construetion of 
Bterean Reservoirs; Arthur Jacob, A. B. 

No. 7—Surcharged and Different Forms of Re- 
taining Walls; By Jas. S. Tate, C. E. 

No. 8—A Treatise on the. compound Engine; by 
John Turnbull, Jr. 2d Edition. With Additions 
by Prof. S. W. Robinson. . 

No. 9—Fuel; By C. William Siemens, D, C. L., 
to which is appended the Value of Artificial 
Fuels as Compared With Coal; by John War- 
mald, C. E. 

No. Se Tatestait Engines; Translated from 
the French of A. Mallet. With Results of 
 oegagae Practice, by R. H. Buel, C. E. 2d Ed- 


No. ‘T1_-Theory of Arches; By Prof. W. Allan. 

No. 12—A Theory of Voussoir Arches; by Prof. 
W. E. Cain. 

He, 13—Gases Met With in Coal Mines; 

J.J. Atkinson. 3d Edition. Revised. To ‘nick 

is added The Action of Coal Ducts. by Ed. H. 
Williams, Jr., E. M. 

oe 14—Friction of Air in Mines; by J.J. At- 
Inson. 

No. 15—Skew Arches; by Prof. E. W. Hyde, C. E. 

No. 16—A_ Graphic Method for Solving Certain 
Algebraical Equations. by Prof. Geo. L. Vose. 

No. 17—Water we Water Supply; by Prof. W. 
H. Corfield, M. 

No. ign setecastlig and Sewage Utilization; by 
Prof. W. H. Corfield. 

No 19—Strenth of Beams Under Transverse 
Loads; by Prof. W. Allan 

No. 20—Bridge and. Tunnel Centres; by John 


B. McMaster, C. E 
Zo. 21—Safety Valves; by Richens H. Buel,C. E. 

ams; by John B. Mc- 
Master, 


No. 22—High Masonry 
23—The Fatigue of Metals Under Repeated 
pn ay with various tables of sess of exper- 
iments. From the German of P Ludwig 
Spangenberg; with a preface by S. . Shreve. 
No. 24—A Practical Treatise on the Teeth of 
Wheels, with the theory. of i use of Robin- 
son’s odontograph; by Prof.S Robinson. 
No. 25—Theory and calculations’ 2 ‘Continuous 
Bridges; by Mansfield Merriman, C, E. 
No. 26—Practical Treatise on the Properties of 





Continuous Bridges; by Charles Bender. 

No. 27—On Boiler Incrustation and Corrosion; by 
F. J. Rowan. 

No. 28—On Transmission of Power by 
Ropes; by Albert W. Stahl. 

No. 29—Injectors: Theory and Use; translated : 
from the French of M. Leon Pcuchet. 

No. 30—Terrestrial Magnetism and the Magnet- 
ism Iron Ships; by Prof. Fairman Rogers. 

No. 31—The Sanitary Condition of Dwelling 
Houses in Town and Country; by Gorge E. 
Waring, Jr. 

No. 32—Cable Making for Suspension Bridges, as 
exemplified in the construction of the East 
River Bridge; by Wilhelm Hildenbrand, C. B. 

No. 33— Mechanics of Ventilation; by George W. 
R: after, C.E. 

No. 34—Foundations; by Prof. Jules Gaudard 
C. ths translated from the French. 

No. 35—The Aneroid Barometer: its Construction 
and Use; compiled by Prof. G. W. Plympton; 
3d edition. 

No. 36—Matter and Motion; by J. Clerk Maxwel! 

No. 37—Geographical | i eying: its Uses, Meth- 
ods end apt tote Be ‘rank De Yeaux Carpenter 

No. 38—M cesium tressesin Framed Bridges; 
by Prof. Wm. 

No. 39—A Handbook of the Electro-Magnetic 
Telegraph; by A. E. Loring, a practical telegra- 
pher; 2d edition. 

No. 40—Transmisston of Power by Compressed 
Air; by Robert Zahner, M. 

No. 41—Strength of Materials; by William Kent. 

No, 42—Voussoir Arches, applied to Stone 
Bridges, Tunnels, Culverts and Domes; by 
Prof. Wm. Cain. : 

No. 43—Wave and Vortex Motion; by Dr. Thom- 
as Craig, of John Hopkins Upiversisy. 

Mo. 4 44—Turbine Wheels; by Prof. W. P. Trow- 

ricg 

No. 45 ‘Thermod ynamics; by Prof. H. T. Eddy. \ 

No. 46—Ice-making Machines; from the French 
of M. Le Doux. : 

No, 47—Linkages: the Digerent Forms and Uses 
of Articulated Links; by J. D. C. DeRoos. 

No. 48—Theory of Solid and Braced Arches; by 
Wm. Cain, C. E. 

No. 49—On the Motion of a Solid in a Fluid; by 
Thomas Craig,-Ph D. 

No, 50—Dwelling Houses; their Sanitary (on- 

struction and Arrangements; by Prof. Wm. 1J, 
‘Corfield. ; ; 
No. 5i—The Telescope, its Construction, &c.; by 


Wire | 








Thomas Nolan. , 
No. 52—Ilmaginary Quantities; translated from 





the French of M. Argand; by Prof. Hardy. 

No.53—Induction Coils: how made and how used 
3dfedition. 

No.54—Kinematics of Machinery; by Prof. Ken- 
nedy; with an introduction by Prof. Thurston. 

No. 55—Sewer Gases; by A. De Varona. 

No. 56—The Actual Lateral Pressure of Earth- 
work; by Benj. Baker, M. Inst C. E. 

No. 57—Incandescent Electric I tehés: by Compte 

Du Koncel and Wm. Henry Greece ;2d 
edition. 

No. 58—The Ventiietion of Coal Mines W. 
Fairley, M. E., F.S 

No. 59—Railroad Heonomics; or Note’ with 
Comments; by S. W. Robinson, C. E. 

No. 60—Strength of Wi rought-iron Bridge Mem- 
bers; by Robinson, C. E. 

No. 61 Potable Water, and the Different Meth- 
ods of Detecting Impurities; by Chas. W. 
Folkard. 

No. Poet Theory of the Gas Engine; by Du- 
gald Clerk 
0. 63—House Drainage and Sanitary Plumb- 
ing; by W. P. Gerhard; 2d edition. 

0. 64—Electro-Magnets; by Th. Du Moncel. 

No. 65—Rocket Logarithms to Four Places 
a 
No. 66—Dynamo-Electriec Machinery; by Silva- 
nus P. Thompson. 

No, 67—Hydraulic Tables; by P. J. Flynn, C. E 

No. 68—Steam Heating; by Robert Briggs. 

No. 69—Chemical Problems; by Prof. Foye; 3d 
edition. 

Ho. 19 Explosive Materials; by M. P. &. Ber- 

elot 

No. 71—Dynamic Electricity; y yoy Hopkin- 
son, J. A. Schoolbred and R. 

No, 72—Topographical lhsodh wy 5° Geo. J. 
Specht, Prof. A. 8. Hardy, John B. Rates 
and H. F. Wailing. 

No. 73— Symbolic Algebra; or the Algebra of Al- 
gebraic Numbers; by Prof. W. Cain 

No. 74—Testing Machines; their History, Con- 
structioa and Use; by Arthur V. Abbo 

No. 75—Recent Progress in Sicuame Mesric 
Machines; being a supplement to Dynamo- 
Electric Machinery. by Prof. Silvanus P. 
Thompson. 

No. 76—Modern Reproductive Graphic Proces 
ay by Lieut. Jas. S. Pettit, U.S. A. 

. 77—Stadia Surveying; the theory of Stadia 
Beseanemsantns by Arthur Winslow. 

fe. Te The st Biagm gone Indicator, and its use, 
y, 

No. 79—The pene of the Earth; by Frank C. 
Roberts, C. E. 

No. 80—Healthy Foundations for Houses; by 
Glenn Brown. 

No. 81—Water Meters: Cc “parative Tests of 
Accuracy, Delivery, etc. Distinctive Features 
of the f orthington, Kennedy, Siemens and 
Hesse Metors; by Ross E. Browne. 

No. 82—The Preservation of Timber, by the use 
of sp ntisonticn; by Samuel Bagster Boulton 


No. 83—Mechanical Integrators; by Prof. Henry 
S. H. Shaw, C. E. 

No. 84— Flow of Water in Open Channels, Pipes, 
Conduits, Sewers, etc.; with tables; by P. J. 
Flynn, C. E. 

No. ae Luminiferous ther; by Prof. D 
Volson Wood. 

No. 86—Handbook of Mineralogy: Determina- 
tion and Discription of Minerals found in the 
United States; by Prof. J. C. Foye. 

No. 87—Treatise on the Theory of the Construc- 
tion of Helicoidal Oblique Arches; by John L. 
_Culley, C 

0. 88—Beams and Girders. Practical Formulas 
for their Resistance; by P. H. Philbrick. 

No. 89—Modern Gun Cotton: Its Manufacture 
Properties and Analysis; by Lieut. John P. 
Wisser, U.S. A. 

No. 90—Rotary Motion; as Applied to the Gyro- 
scope; by Gen. J. G. Barnard. 

No. 91—Leveling: Barometric, Trigonometric 
and Spirit; by Prof. I. 0. Baker. 


LATE ADDITIONS. 


No. 92—Petroleum: its Production and Use; by 
Boverton Redwood, F. C. F. 

No. 93—Notes od ah Recen Practice 
the Sanitary Drainage ot Buildings; with mem- 
oranda on the cost of Plumbing Work; by Wm. 
Paul Gerhard, C, E. 

No. 94—The Treatment of Sewage; by Dr. C. 
Meymott Tidy. 

DAY & CARTER, 
CLEVELAND, 0. 
*,.* Copies sent by mail on receipt of price. 
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Locks, Bolts, etc. Pulleys 
Pp. & F, Gorbear, Locks & Bronze Goods. | SRE RED: svvitesssnncsévinspeesnctt saa discount 60410 | as 
Pasi cag ines yey adie 0 YAPAMBEA Ser wcrc sannnen discount 60410 | Neckel plated <2 dis To@ 70410 Zine, cask eh 
Escutcheons and keys .. Meet: dis 60 p nto Tsao” ened discount 60.10 Disstou’s or + eeeseeeccees i : ‘to = aagehestae ee < Sblian babies sbeeneiios disaeads TEE 
Padlocks and padlock keys. dis (865 J paaned iis chin Shes rcaceniekerenpeess. discount at Ww Tinterbottor oo try and t bevels ....... __ dis 45 des tt tae eee soreees sen eenees 6% 
Ball pulls-mineral, poroelain and jat.-csss-.. ais apanned Clothes Line................-. discount 60&10 om’s try and miter............... dis 30£1€ LEAD. 
Bell pulls, genuine bronse............-+-erereevsre dis 0 Pumps. Steclyards, Pie... 
Lever bell pulls, genuine | bronse. dis 60&19 “Cistern, Beet makers....cicesessctecisessse dis 50@10&60 dis 40&10@50) | Bar. SES aaa Fe wrreeessonanens 5 
Butts, genuine bronze... dis kl’, Pitcher spout, best makers...dis Hld10@60410410 | Blacksmith’ Stocks and Dies. fipe. ® b........ seks..." eeakeinks poli or 
Butts, bronze plated.......... dis 60410 | Pitcher spout, cheaper goods... dis 70&5@ 7041045 | “ AEKSMIth’sS ......s0e.cceee reeves dis 35 | Shee gam eeapeegliecaapene . 6%, net 
Gtore | need = i. and latches ; Punches, Lightining”’ screw vlate ............... dis 1F Chilled Shot * bag 25 ‘Tbs. ERG aw Pat 
OFS GOO? RAMI seinei-eectebersosiannces dis 60410 | Saadiers’ — Ce a eee re 
Shutter hinges & flaps genuine } bro i llers’ or Driye.....@ doz. good quality. 6 BA 
Shutter hinges, bronze plated... aes mee oy Bemis & Call Co.’s Gast Stes! Drive... dhe Sos Wane Bi No. 1, 60; Axe, 4740; Slips 9¢ No. 4....... BBIT METAL. 
Flush bolts, genuine bronse... “dis 70 | ‘Solid Call Co.’ 3 Springfie ld Socket poe s 5085 | Turke Oil Sten 000 800 coccneee ves cocces Seecceeee No. 1, @ tb v1) Allens cvcecccesee COR OO SRCS He re eres conyers cecees COscoeseoeeeeeses 6 
Flush bolts, genuine bronze. tie ie & Coll Co.'s Springfield cket dis 085 | Turkey Oil Stoner ‘ia ia a abe ALM 8 seeventnnensenrrerntnnenenntntnnnesn % 
Shutter bars, genuine bronze.............. dis 60 | Rails. Washita Slips N sesnessesnssnssneesensneeesG 1 OO@ LU | WB, GEMUiNe.ceesecessvsnss secsnsecercsssareesconssees nove ; 
comm lifts. ores eS A ‘ en oak ¢ is 69 eiiding Door, by ht brass......... ® tb 35c dis 20 | Washita Slips No 1.. lb S788 ve edbaguniehend Shhbqubontcsnipecin seseieanncit 25 
act alls and pistes, genuine bronze........ Galae Door, fren, Poi 3 Se dis 20 | Washita No 2 stonb...........++ ssssseeeenseerveres 
Push plates, genuine bronze............-.-.---+00+ “ai *) on, Painted... ® foot 6c dis 40410 | Arkansas Stone ......-cssmswses sessesssneesssnne cesees 2.00 | Lake Ingot COPPER. 
Hrawer pall genuine bronse WORE Ae ‘isis ai Rakes. z Stove Boards, Arizona ceo Na, 
uetter box plates, genuine bronze.. ae ‘60K! RN SIRBIL 6. 5. sven cesccevesectinboqnovostviooaiive dis 65 eS eres 3% 
Barn door Locks ...........seseeeeeesesreeessees cesses dis 33% , Malleable ..............sserssssssrssveresnecesens dis boas Deisy ae oe ae IRON AND STEEL. 
r E in i emon Squeezers, | tEt * Racers. ‘ Shoyels and Spades. Flat Bar 
orcelain line ® doz $6 00, dis 25435 orrey Razor Co...... di mes’ list Nov 1 1885............ eocooo?”””™” 
Wood. Lsssreceggeessoenssseseneeseroeeee ea 02 $3 00. dis Wostenholme & Butcher............. $10 GE dis 2 Dennis......... oe hes onsaeee- discount Z ‘ la. eeR . } inch 70 
The ‘Boss’ B doz $2.50 BREE. SON pi las incliictnh itieddiunterieckiss covnvive $950 net Hussey & Binns, rail road .................... 8.0 1% to 6 by 1 - 180 
Dean’s No. i ¥ dot 6 50: 3; $5 i a1 90. a eee. ee ee . 1% 1% be to 2 inch...... 10 
rare oie a lb buster ~ Teer ° J Stove Polish, ay y to% Neieetdeton 80 
" usand, list November 17. = aa RPA Wx. ese ccrsalesseates eB i &1% by, % to 
pia Sens Seeeeenee He Moveashate £7 =: dis 50 gross $6 00 dis 10 | %& 34 and 44 by $¢ 180 
Contain a a list Savane iy poner 8 Block and Carriage, om a Rear ee ca: ® gross 450 dis 10 y mito” 210 
Silver. Lake, Braided, 1 36, $6.00; : No. ‘i &. 50; Copper vie rie Ceveecccccocecsescceccossccccess dis 50 Rising = apenaceamag maine sen-= 8 pes 6 00 dis 25 ‘ Kound and Square. 
me LAs $7 fea Sen 3, $7.50 » gross.. ~~ dis i iat paar is 50 | Dixon’s plumbago «..cccsesecsoe ssose veee ne on | 2 4 =... 170 
I ee te ei ‘ ness eet ERR mcciuesceremeece AD OER EH 190 
Wire C lothes, “Ke 18, $3.75; Ne 18, v Rens nssemnent esse oy «dis 254 — to 06 inches ‘3 
ire Clothes, No 1 ° $3. a5 | pay sea is 542 | Lothrone’ Brick and Plastering... een dis 25 | 3/6 to a ache 220 
arn door, , se ER isnsaseoss: ‘soestany is 2 OSE anaes 
Hickory ......+ses00 "Mallets. dis 20410 if Acme (Anti- i . veas? -y 4 sow aed 8 — and Plastering... “aio f f to _ ge tees Sy 44 
POY envi siete» mone i oo, vovesnesodtlllll, AE | OREN 0 WEN isesvemn iit tMbmanetists: eossssevseces dis 20 Oval. i 
Penfield Block o., Lignumvite and” solace! | Manille. 4 inch and over Yee | New List, S bomeag 5 ee % to 134 inch 2 
Hickory. ...cccsece a oe dis 30 | isal. % inch and at sir auiceastaaats kes ist, September 1. 1882. & Supplement Jan- $8 Soon. > sebnumeaeamauci Re ES 2 3D 
Be ules. A a 
R : merican iron carpet tacks : ll 7 ~250 
egular list... meres Gaiters. . dis 60@60&5  Boxwood..... ........cce eee eseceeee discount 80@80410 Steel carpet tacies all lee - Age kinds dis.. heirs % Pen 290 
Dixon's (P.S.4W.) 1 PCat Sad Iron. Racdts iron carpet tacks all Kinds «..-..... 7234210 ion hae Oval and Half Round. 
@d on. $14.00 $17.00 $19.00 $96.00 60 ais a | Erorn t te 10 Ibe. ...per 100 ths 3¢'| Swedes iron Upholsterers’ tacks tol 33 
Draw CutNos, 8 1 Self. Heating, Tailor’ .. doz $9 net | Tinned Swedes iron tacks 5% to % 240 
Each........850. 00 $75.00 $80.00 $225.00 400.00 oy a ® doz $18 net inned. Swedes iron Uphclsterers : 2 ¥0 
Woodruff’s (P S & W),per doz No 100 is e* Enterprise Star Irons. . ieee Copper t Fpl cha xr moots 470 
Hale’s—Nos. 11 12 13 $15 $18dis 45 m Sash Weights goeper Snishing and trunk nails Heavy Sand. 
Hale Not Hs piste Se aT etateaty $22 50@9925.00| Finish nail ace to iog by ig and f6- inch 1% 
“8 ee a7 . dis 30 : : : saws. ‘ungarian nails 2 d sestnoveseecs: : eeeresees coccces eccese. e 10 
“Mincing Knives. Disston’s Circular raacesherk ebabctaddaniadcciee -- discount 45 | Gimp and lace tacks ens oe iy to b 4 % > Pat jnch 2 
Am. (2d quality), ® gro, 1 blade, $7; 2 blades $12; ; n 5 Ohemed FOP Bean, » discount 25 | trunk and cl |  RERE RIT 270 
3 blades, $18.. etl WwW. Mo & c” pion Regular... Sec AT per foot Ye in n Ae GIOGE WIE icascctiaers bccesssscscevesacecul Hoops. 
Sinith’s. ® don, single, $150; double, $650 - M. 7 hin Back.........Bft 26c —— trunk and clout nails..............-ese0e 1% to 4, Nos. 13 to 15.. 2 
as ISS sew Sine wing Basket nails. u 164 to 4, NOS. 13 80 1Bnnevn-vneenentmnveernn 250 
ecnieess ah — PSR GREENE: Se RAEI UD sencoseXinstdntieccitognaescttiabilag ie 2 
Tucker’s ® don... y awers. cance... $18 @20 Red, polished & coer a @ doz et $2 Ss Gommon and pateat brado. SA ae ae ee . : ad ro a ? a 
Sinases Gates. tees 2 pe pasha Widimanion ls eee Sapna ted on » No. 21.. - woreveccccces -e- =: enced OND 
Stebbins’ OIE in cckescossanas ones Aike G a sewers. 14 to ®, Me, --8 00 
Sesbhias’ see eeccccsoccccese n’s Genuin .$13.00, dis 50 0 Stamped, Japaned & Pieced. list J 15.16, 1 and 1%. Nos. a) 2<, | REBAR User Spar Kes 
Stebbins? ae oR Morrill Saw Sete ‘No. 1 $15.00; No. 3 and 4 sok cassiubipbivesunchobieaeis ean alice 15-16. 1 =— 1%, Nos. 18 to 18 33 
aoe Se ee ee : ms inn =~ dis 40 £10 Tavnee Camare. : To yaaa ce od vous WD.ssovssserroee een 290 
SO ViHIC, <csccsccsrcvvecehsuntaceeaaanenteasion Sates. Enterprise Mfg. C i i 33] » Aeneas 3 00 
vail Nails (wire). Hatch, Counter. No. 171.. ..B doz $21.00 ceugie + rons ag eT palsies HE as ene, oF 4 
zist July 14; 1887.. : a Tea, No. 161 “< Od &@,7 = 0 
Standard Penne Wallaiieae mane wear econ seen TO Chatillon’ 3 Grocers. ee on 86.7507 Me Some, Bowhenss sone ken eewoacaenandems setae sila We we ee Oe ae 00 
GRE TORO. s cssecsesecesmed $2'40 | Scale eams. Li rr fanuary 12, 188. dis 30@30é10 | Wood, mouse........ spe BU SIO | Yo. NO. Bissenesvne snennevenesenonnrnteveneetn 0 
{Less than ear lots, $2:78 » List of January 12, 1882 ; Delusion, mouse..... ® be, ¥ dos holes 50 
‘. het Nuta ana Washers. Scrapers, dis 50610 aust eis00 =e : 10 
Give at te i: emacs rm % —- if % % Adjustable Box Scraper (S. R. & L. Co. ¥ Wollensak’s Patent.........cccco.sccccsccecereeeree Gis 50 30 
Hexages .. 15% 11%8% 6 Twine. BC. P. 340 
BEUOED ss sencenasactons 9 8 1 
it eee ch hapten Be Sake | eae ae Trine £6 and 16m Balis.. _ Zion 0... | 24 Nos. 13 to 15. 2D 
add Ic to list ' - Screw Drivers, No: 36 ” oe ¢and 9 \% “ ire pane - | aoe 4 - a 3 30 
Wes Geen Stanley R. &L.Co. ’s Varnished Handl 2Ply Hemp, % and i tb Ba ‘i owes As ’ Ge See 3 40 
Table (Humason & Beokley Mfg. Co. a: dis 40 Stanley R. & L. Co.’s Black Handles... dis oont0 | = = 1 th Balls.. a s (Spring Twine) Ie | § + lo. Siete saseutgsromneeavipoliies 50 
Blake’s pattern.. vassececeunt dos. $3 00. dis 10 Sets Interchangeable.............. --@ doz $38.00 dis 25 3 Ply 4 ib Balis .. iL 16, Nos, 13 to 15... 2 
Quaken bush. :cssssicccsvutsvassbeveotiscaescepinn $5 00 net screws. Cotton Wrapping, 5 Balls to Tb . fee 11-16, Nos. 16 to Ss 60 
: Oakum Wood Screws—List Jan 27, m.. F ‘Vuses. 11-16, Nos. 19 and 20 0 
Governsnetilyxiisnscicuensatiniiniiaie canna ® ibs c | Flat head iron.............. i Oa ne2.608 108560 | 198 Now Bb resnsen-ssere 70 
Uo Nang ge | Rpund head iron eae eee acount 2038 | BIG NB er 
INS’ ..crcecsoscentauioces enenuaeeedinenascoumenusalenmerty aman | Flat head brass. dis 65 a} Tec se gana ” oe eo Ros. we io 
Oilers. | Round head brass disooteals ep nen REESE ep - 48° Nos. 16 to 18............00:000 
Zine QU Thi iccsscsecsvncmcsasisoeves new list dis 60410 | Flat head bronze ......sss-vesssssrsesensnseeneenns 65| £8 Saw nig akon: erhalten mneRtnES aisgnet0 62" cog) theme 
Brass aad Gasnee tet Ee Gee | Round head bronsze................ ma Re eg ee PRR RE: 3344410 “8° A 4 
M: alle: able (Hammer’s), No. es a 60; No. 2, $4.00; sacnine flat head, iron........... ee PA Washer Cutters. 63" ie s LE TERE IIG IN SERIA Ss 
No. 3, $4.40 ® don... dis 10@ 10410 | Boneh and band— TPO. ..ssessesssesseee sovssceenees50 | Smith’s Patent ........+00000 ¥ dor $1200, dis 2010810 4 Light Bang 
Packing, $ Steam. | Bench, iron . sna S- 02 $11 00, dis 33% 1 a, 
Boston Belting Co .....c.....seeeeee Bench, wood, beech, per de 25810 | | onny 8 doz Poi. $14 00; ‘Jani. $16 00, dis 55 136 to 6 by 6 tO S16 i..-.....ssssseosrnsseorevesers 2 20 
LUE UO wereserversererssersesessonseneenens dis 60 | , , ‘per ozen Pz... a Appleto 1% to 6 by N 1 eecnsecnsanece pee tecgeasetbane 
American Packing. ... | Bench, wood, hicko rn, ht +s ames lagataerretemausibmiebibee: # doz $16 00, dis 60810 06 39 Hes. shane 2 30 
Ruse Weel... cee tes” ~ Hand. bo ry PGES Bac sinsnnceniaiosacus ntaseaahotnateabinatsincies dis 30410 ] to 1%6 by ¥% to $16 in..... 230 
Ktaliem penile sicnecsciaiaiies<sccamnatunsale l6e | Lag or coac i crear i 5632.@70 Well Wheels pe ks ie ee sek 40 
a ae Coach, patent eimlet point Ciao “azes | 3 in.» $2.00; i | i % Y tn th os 60 
Faber’s Carpenters’ ob enced high list, dis 50 | ie aunssemneneqorenees _ g A lg so 13 in.. 96.25 | 9? = ne by ve 11 and .270 
ett pine.” Semen ce Ede OS ph ie ge ASCARID "6634810 | Brass and Copper. - New List Jan,18.1884 | $$ Sud 11-18 by Sos, itend ’ ix: 4 
- Picks st Ser Denies Bright and ‘annealed, Nos. 0 @18 . yer “jidtoenatoee 2g and 9-16 by ¥% to 3-16 in.. 0 
ui rend, 5 oS ths... sseseeeee B12 dis 60@60.45 Atielnns” PObenitinseiceresescsnervesecensensd @ doz sets $6 00 a a os. 19 @ 2.....ds 7244@75 | 12 aad it ey Fee. ll and 12... vee 30 
_* seme $13 dis 60@6045 Shears Coppered Nos. 0 to 18, 31 © 96 dis TO 75510 g of Ang 54) 9 eae enen +4 
- Pinking I aa Pee wey marly in ea ele al oe Pox ake aia oawrige@ e By G] Tbocccceracececccscececcesesecces 00 cosene 3 60 
QOD «1 sesstieserias cee aeeee res G5c. net | FAMINE 5a woven See Pruning Hooks and Shears | Linmed market Nos. 0 t0 18,...0....:esseee dis $5 |. Wagen Bex Evep, 
Seer A gamnarg's Lacs Trimmer nnn Bs Gas | See geen dis | 26 inch, boygled edge, by Not. 1 and 12.270 
Brass head, Sargent’s list........ \ di ie Seymours List, Dec. 1) RIE TPE PE CE Annealed Fence, Nos. 8 and 9......... emma $9 ae. “ “ “ ‘Band 14. 00 
rass head, combinat’ “n list... , on Seymours Tailor’s Shears...........sssssseseeees dis 33% | Annealed Grape, Nos. 10 to 14.......,.-.. dis 75 | 4 ineh, = “* 3 ‘ad is = it. 20 
Porcelain head Sargent’ slist, dis... aa 5010410 a emia ga a nent Seam i . 
Porcelain head, combination list..........dis 40410 | Lester: Counplete, $10.00........000cesereerees dis 25 Mater proxy No. 10 to 4 
Paee ~saeredlag Rogers, complete, $4.00. 5 eh ina . 4 Coe’ s genuine, cash in 10 0 day .secones a. 55 &3 No. 15 = iinet a 558 taba meeweretecces 240 
Sandusky Tool C 2 : Sh eee Girard Standard.. ey! cs "discount me N is Prerrrerrrii iret it itis irr t rir rrr re TT TT Tt eee 2 60 
soneess ‘sunosconeneesoceseseensssstlil SD eaves, ROEINE 1, tcssensonery ve omitieoniiad discount 7510 No. 2 toot Seneca pushers nities 2 70 
' ites wad Ievenese. Sliding Door R. & E. listDec 18, 1885... dis 5542 Mechanics’ CoE EI ate ei ‘dis Ok 3 " = 7” penecee idenensanidunnsetpinenenenvideeekiaiaieada cccceeeth 90) 
Ll eee ay ins | tetas oor Paton elles OMAN) Honshu tngoaees othe NB | RE = 280 
ompou yr ’ > Liathe eRe 3, sis Sees ee ood ia oeececcsccesesscoccccescesceoss 
i No. 2 2, Sin, $13. 50; io. eins HS a ‘Nippers, Sliding Door, Corbin’s Anti-FrictionDec. 8, ts “ae I ae BE RE omen corms 320 
0 pa wt dts mnk0@ss14 dis 6042 TINN " Iron Boiler Plates 
Gas Pliers. ......... Ship Tools, ERS’ STOCK. i é 
H umé ee & Beckley .... errr! | ee Ten ay Rn Ge WE Min cuseinbanttccrnsnnbtatesceantaiond dis 20 &5 Ti ane t nth ant ROavier....sooenssscceernreseneeed’ 40 
P.S. & W. Tinners’ Cutting ‘Nippers é Shovels and Tongs. OS POT - CH No.1, « os 2 6 
add 6 per cent. dis 10 | Iron Head.................. 50 Straits scinmenetiell CH Flange, i 60 
biciiit eae name E> eletmesiepapeannac ies seine ate 1048 | Knglich .. Extra Flange, °° 00 
Ste neal Litesssesrnenternmnnsve ts dis 70.&10 mo gpa ee bed 
cket levels.. Psa NES is 70d nO 8S ° 
Davi is’ inclinometers............-s.s0sseceeeseeese a i010 Metallic, now list.........+.-sssssssserres dis 60&10 | American, cash, ® fone Re ee 
Past iite waa tran Saas snseueasesetereeeinesnsneeninan § pais pnt ccee etaaene socevvocceesecoscece WME +106. onnshonsaaubineanniienestsnineiladasasioniaaisbiié $2 
Samson Po Wiser ii here 4 Fees ccncccosiseesn vevvesecssestosme $2 25 | IC 12x12 225 sheets.....cs....seeeeee me en NEIL ........--eeseeeeene tree see "83 4 
st Hole Digger. we doz. $36.00, dis 20&10 SS ETT 15 [X 14x20 112 sh cveree $600@6 50 | Plange........00......00 
LUPOKA Diggers......r0+-ssee0es doz. = yh. —— ae IC] —— ts 7 25@8 00 | Marine Plange.-c.ssccccssssccsssssssssecssssssescees ~nooS 
Ch amplon ee ne nO eS School ™ cane ates , ie pt S55 SOUS. secerseomesooreer aa box 5 75@6 25| Fire Box........ jroourtirepeatiouetien senses 3 75 
Vaughan’s Hollow Tube Post ficie... psevinngeaece $24.00 “Spoke Shaves. is 50&5@5uk10 | TX tox 295 sheets soceveceee sailatads "7 ee oD oor ere includes. plates 90 inches wide. . 
rasan to atte | Tron...... baa es SD sp > -Reeqcomempmnanpnnemenday Es oe dh ~ oie WIGE...rercserereereeeeesees one . eo. fb extra. 
White Mountain... *. son $5.00085.50 | WOU rntttnnttnemnennne eancre apa dis 30 | For each additional X add #1.90@3.00 10v to 104 in eis. ne ‘ 
ar rim Combination seve dor $8. 00 ‘ Spoke Trimmers. iar Coke Tin Plate, 104 to 116 in. wide... PILE 
Pruning Hooks and rena | pcenn Fagg e - Gos $10.00 dis 60; Ic 14x20 § wsevlisianibnaninbaeie Bont Ordipary Amemienn Cast Tool Meek, 
Di sston’ s Combined Pruning Hook and Saw, a ueheen, ie 20 nate eptacemneenbes 
D io ieee Hook.....® doz $12.00 18 20410 | Basting Spoon ........ssessseseeseeseneeseess - dis 30410 | Half and H mw 9- 16t. %  sioececam es mesnroenemesccc cee 
Prosias tee % on $1 Li dis anato SRSA wseennernenemneenem re reroen coces cee ean 0060 | 180. I Refi Smeaton ) Quotations ve to 3 and 2% to Bith..coscccssscsscscens / 
emrerensraneren Ms | Geghdipee st seals. |e ——— 

































































































TRAVELER'S RECISTER. 


Standard Time. 
Revised March 6th, 1888 





N.Y. C. & St. L. 8. R. 0,— ‘The Nickel Plate.” 

KASTWARD. ARRIVE. DEPART 
Buffalo Passenger... oon » 40am 19 45am 
Chicago Passenger... mae 5 Rta en 
Local Freight................ . 440pm 54am 

WESTWARD. ARRIVE. DEPART. 
Chicago Parrenger............ccccsescnccereceesees 6 Nam 
Fostoria Passenger... 446pm 451 pm 





Local Freight... 5 20pm 5 50 am 
ock River ‘Accommodation bimente 7 7:40 a. 


m.; 
" uclid ‘Accommodation departs 6:24a.m. 12:10 
,st8 p.m 
* Al trains daily, except Sunday. 
Cleveland & Pittsburg. 


ARRIVE. UORPART. 
New York Express............. 1245 pm 7 45am 
New York Fxpress........... 6/5 pm : 40pm 
Alliance & Akron Accom... 935 a > 8 23pm 


Ravenna Accommodation... %2a 500 pm 
Night Express...................+ *5 Da —  *il 10pm 
Newburgh Accommodation. 1300m 12'0pm 


Train leaving at 1:40 p.m. has Pullman oe | 


fet Sleeper from Cleveland to New Y rk. 
*Daily; all other trains daily except Sunday. 


hes ete & Pan Handle Rc ute 





C., A. & C. Ry. ARRIVE. DEPART. 
Akron, tol $ ‘Cin. SP er” 540 pm 81l0am) 
Akron, Co’. & Cin. Night 

TOUR sscteesqupioiczeceenenene 7%am 800 pm 
aieon tt Columbus Exp...... 1245 pm 140pm 
4kron & Orrville Accom...... 95am 3Apm 


The 8 p. m. train runs daily. Elegant Pullman 
palace sleeping cars attached. All other trains 
daily except Sunday. 

Erie Railway. 
Depot. South Water ot. oe Viaduct. 
ARRIVE. ret. 


g.Y- & Pitts. Express... . 1% 58am % Ba 








fast N.Y. & Pitts. Express. "*10 55am *3 00D = 
Ae Aad Ageommotanion.. 16 40am 
pated mayen. lise ms See 
ungstown 
uebebies div. os Pitts Local met 40am 
Mahoning Val Accom.......... *4 30pm 
Pittsburgn Express.. “4120p 4 1110pm 
New York i - AE iy: sn Geer emma 
* Daily. + ly except y Minden g "t Daily ex- 
cept Monday. 
Lake Snore & Michigan Southern Railroad. 
Arrive Depart 
TRAINS GOING anes. from West ast 
n. 4, t Limited Ez...... am am 
Rot ve hee RS *125am %140am 
No. 8, N. Y..Brp&At Ex 82am 60am 
No. Synier one = eigod SE MD wcities apoibias 
uffalo A 
we via Sandusky leipanioke * +0 0am *% iam 
age Buffalo Accom...... +10 (6am 110 lbam 
of . Y. & Boston **Flyer,” *1150am 
No. 2 N. ¥.& Bos. Ex. 3pm *3 00pm 
Nod, Night xpress cecahig . 940m 10 0pm 
No 26, CONNEAUT ACCOM.........eeerrereeeeeree " Spm 
TRAINS GOING WEST. pAtrive wore 


t. 
No.1, fast Limited Ex..... *12 15 . = “2. oe am 
No.ds, Cleveland Express. *2 15 


3. Chi. Ex. via Sand’y.. bt) 30 8m +5 45am 

Ne Mich. Ac.via Norw’k ......00...+. 5 45am 
No. 21. Toledo Ex. via Nor- 

wi k and Sandusky. er 412 50pm 3 0pm 
le t. 8 1- 

ey Sandusky...... *10 50am *10 55am 

No.9 hi.Pac.Ex.via Nor’k *6 55pm ‘*7 15pm 

. Elyria Accommoda- Re 
tion. te Elyria Only........0...cccresecseeeees 4 30pm 
No. 27, Conneaut Accom..... 18 10am .......04 


Sunday train for Nottingham—- Nepart8:15a. m, 
and 1:(0 p. m.: arrive 9:26 @ m. and 4:45 p m. 

Beteqsnee marks—*Daily. tDaily except Sun- 

. «Daily except Mond 

| A local Cleveland and New York Sleeper and 
ates car daily on No. 10, leaving Cleveland at 
11:50 a. m,, nerves Grand Central Depot, New 
York 7:36 a 

For further F information as to trains and con- 
nections apply at the Union Ticket Otlice, corner 
Bank & Superior-sts., under Mercantile Bank. 
M. E. GAUL, A. J. SMITH, 

Vity Pass. Ag’t. Gen’! Pass. & Ticket Ag’t. 


Cleveland and Canton Kaliroad. 
Arrive.—Canton, Sherrodsville and Coshocton 
9 55 a.m., 7 00 p.m 

Kent —*7 50a.m.. *7 16 p.m. 
Bedford—*7:50 a.m., 1:05 p.m., 7 16 p.m. 


Newburgh and Miles avenue—7:10 a.m., 4:15, 
om 5: 33 p.m. 
’ 
Rosset , Sher’dsville & Cosh’t’n—7:00 a.m. and 
3:10 p.m 


Kent—*8:38 a.m. and *8:30 p.m. 
Bedford-*8:38 a.m.. 4:45 p.m., 11:10 4,m., 5:45 p.m. 
Newburgh es Miles Avenue—:12 a.m., 2:00 
D.m., 4: 
Trains hn ay with * run daily. All others 
daily except Sunday. 
Depot at Ontario street.oon it Huron street 
Cleveland, Lorain and Wheelina. 


DEPART. akRIVRE. 
645em 6 55p 
4Mnm 9 Qam 


Wheeling Express............ss0+s 
Uhrichsviile ixpreas 





Pittsburgh & Lake Erie Railroad. 


On and after Jan. 2 188%, pas.enger trains 
will depart from and arrive at the Pittsburgh 
and Lake Erie Depot at Pittsburgh, as follows, 
Central time: 

P. & L. E. R..R. Depart for— 
No. 1, Cleveland, Bradford and East,..... { 2 
No. 5, Buffalo, St. Louis, Cleveland...... 7 
No. 5, Beaver Falls Accommodation....... § 
No. 7, Buffalo, New York, and all New 









"England points, sha siaebaeeuabliassacaa 015 a.m 

No. 9, Chicago, Cincinnati, St. Louis,... 110 p.m 

No. li, Buffalo Express................000+00 3 30 p.m 

No.'13, Beaver Falls Accommodation § 20 p.m 

No. 1h, Buffalo Expresgs...............cccccscoes ‘10 30 p.m 
Arrive from— 

No. .2 Beaver Falls Accommodation...... 5 25 a.m 


No.'4, Buffalo and Cleveland Night Exp. 6455 a.m 
No. o, Youngstown Accommodation,...... 9 20 a.m 
No 8 Beaver Falls Accommodation,...... 1240 p.m 
No. 10, Chicago, Cincinnati & St. Louisa, 1 35 p.m 
No. 12, Buffalo Express... 5 45 p.m 
No. 14, Cincin.,St.JLouis and Cleveland, 805 p.m 
No. 14, Cleveland & Buffalo Express...... 10 35 p.m 
Pittsburgh & Lake Erie trains Nos. 4, 15, 8 and 
daily. 
E. BOL ROOK, General Superintendent. 
a W. JONES, Master of Transportation. 
A. D. SMITH, Gen’! Pass, Ag’t, Pittsburgh. 





m | 








11ME TABLE—IN EFFECT JAN. 8, 1888. 
Central Standard Time. 




















Cambridge...... | 8 57 
New pemneret nlocoe | s 
Canal Dover..... 1042 am| 4 40pm | 




















Bowerston.. 3 45pm 
Leesville... | 355 
Sherrodsville... 11 40 410 
New Cumberl’d/1) 52 425 
Valley Junce...../12 20 pm) 5 02 
Navarre..... 250 535 
Massillon 105 5 56 

rrville... ar; 140 6 25 

ilie | 145 6 35° 

Creston........ lv) 218 7 02 
Wellington | 305 743 
Nerwalk..... | 355 825 7 
Monroevill | 407 8 35 7 
Bellevue. | 423 915 7 
Clyde. | 439 | 929 8 06 
Fremon 1455 | 945 8 23 
Oak paswer. -| 5% | se saiaeel 12.53 | 8 45 
Toledo. ar 6 20 pw 10 45* _ ‘] 50 pm) 9 404m 





No. * ¢ 7) No. 25) uron Divis’n. |No. 26|No. 28 


45° pw 7 85am| Ar.. Huron .Lv} 9 10 AM| 5 30pm 
432 7 37 |Friese Landing, 4 25 45 
420 | 725 | .eeeMilan ......| 945 | 603 


Lv 35*\Lv 700) 
Ar pmiaAr ani" 


«Norwalk... 
: ietiitie ~! 








ied Daily. 

This road is now open through from Toledo to 
Bowerston, connecting “ith the Pennsylvania 
System for all points Kast 

THROUGH CAR SERVICR. 
Between Toledo, Caw bridge and Marietta. 
and Bowerston. 
and Akron, Youngstown and 
: Pittsburgh. 
*. Chicago, Akron, Youngstown and Pitts- 


urgh. 
M.D. WOODFORv, ~ JAMES M- HALL 
Gen’l Manager Gen’! Pass. Agt. 





Scioto Valley Railway 
TIME pea ge 
n effect May 27 
THE SHORT tine TO ALL POINTS 
North and South, Kast and Southeast, West 
and Northwest. 
TRAINS GOING SOUTH 
























STATIONS. |} No. 2. | No. 4. ) No. 6. 
Columbus...,.. EM. Ly! 7 0 a.mjll 4am! 525 p.m 
poy Crossing... | 730 ‘ |1144 “ | 545 * 
Lockbourne ......... , its “i$m* 
PMN TEENS. cehosaccsans 755 ‘* 11207 p.m} 610 “ 
Circleville.. 815 * |1226 6 39 “* 
Kingston...... 834 “ [1244 “* | 649 “ 
Chillicothe ...... oe “13 @ 1} Ta 
3 936 * |) 205 * | 810 “ 

946 * asm * (253 .* 

9:8 ° an "i to” 

1012 * am “15a 
Lucasville wm * |207 * ise © 
Portsmouth ......... . ts * 165 * 
Sciotoville...... ..... 1105 ‘ | 3m “180m * 
W heelersburg ...... 1119 “134. * | 945 * 
Havernill ............ [a 2 13m * jlu 4 “6 
Hanging Rock...... hid “1410 * |1015 
EPQIGOR  wcovcctosssecee 1150 ** | 420 * (1025 * 
Petersburg 12 00 m. | 43) .** 11035 ** 
Ashland.............. 12 30 p.m'\ 5 00 p.m!11 05 p.m 











Trains Nos. 2 and 4 daily, except Sunday, 
Train No. 6 daily. 
Train No. 6 takes supper at Chillicothe. 


TRAINS GOING NORTH. 

















sTaTions. _| No.1. | No. No. 5. 
Ashland .............. ~-Lv 240 a.m 909 a a.m] 535 p.m 
Petersburg .. a | op |g * 1605 * 
Ironton ..... a pam i 9: 8 ~ tea 
Hanging Rock ..... 1336 * | 9f6 “* | 625 * 
Havernill............. 1346 $* |1007 * | 635 
Wheelersbureg ...... 1496 * |1028 * | 655 * 
Sciotoville............ | 412 ** 11033 ** | 700 * 
Portsmouth........... 1427 * |1005 * 1735 © 
| Lucasville............ 1449 ° 11114 * | 7387 © 
RS: 1504 ° 111338 * | 758 « 
NONE 5, sdsconsces 63° inh@ * |so7 * 
ea 530 ** |1201 p.m} 820 “ 
I ccs ce Sao“ 1331 * i ua * 
Chillicothe .......... 1635 * 1110 * | 906 * 
Se ae ta Pie 1 ee @ 
Circleyille......... a 720" (13° | 940 * 
PT ae 740 * 1185 * og8 * 
Lockbourne......... 765 * | 215 * |1022 *% 
Valley Crossing... 808 * | 2330 * [1031 * 
Colurabus............ Ar| 8 30 a.m! 3 00 p.m'10 50 p.m 


Train No. | daily. 

_ Trains Nos. 3 and 5 daily, except ;Sunday. 

COUPON TICKETS, by the best routes an 
to all principal points in the United States and 
Canada. can be found at the following Stations: 
Columbus, Cireteville, Kingston, Chillicothe 
Waverly, Portsmouth, Ironten, 4. Cc. & I. 
Ashiand. 





IRON TRADE REVIEW. 


WHEELING & LAKE ERIE. 





EASTWARD. No. 5. No. 7. |No . 9.8|No. 1.8 

Toledo........... lvi 745 4am 10 px tT Dee 
Jak Harbor..ar 8 4) iz 7 : 10 ru ag 
Fremont........... 966 2 20 619 
Se eties: emake 9 22 247 6 2 
Bellevue ... ....; 947 | 303 6 40 
Monroeville ..iv 955 | 350 (68 
Norwalk ......... 1010 | 338 715 
Wellington ...... 100 =| 422 8 08 
Creston......... ar 1] 53 52 905 pm) 447 
Orrville........ ar 1220 pm} 548 9 40 pw| 5 15* 
Orrvitle.........lv/12 40 553 705 705 
Massilion.....ar| 1 20 6 35 752 | 7 52 
Massitlon......lv| 120 6 35 752 752 
Navarre ........... | 135 6 50 810 | 810 
Valley Junc,iv.| 2 15 740 805 | 855 
NewCumber! d| 2 28 753 910 ; 930 
Sherroasvise...| 2 40 8 05 y 2 9 25 
Leesville ........ | 2 48 8 13 9 40 9 40 
Bowerston....ar| | 255pm] 8 20pm | 950am | 9 50am 

| Canal Dover.....| 257 pw] 6 U5p|........... |..........  , 
New Comerst’n| 3 8 
| Cambridge. ..... +438 
pemeers SES. | 609 kien 

| Marietta........ar! 7 2 rw! ie. 
WESTWARD. | No. 6 | 
Marietta ...... Iv) 600 am pp 2 10 F PM 
Macksburg ...... : 1 | 














Fy, Wayne, Cincinnati & Lausmls 


RAILROAD. 


THE POPULAR ROUTE 
BETWEEN THE 


NORTHKandSOUTH 


THE DIRECT ROUTE TO OR FROM 
FURT WAYNE, 
INDIANAPOLIS, 
TERRE HAUTE, 
EVANSVILLE, 
AND ST. LOUIS. 


1 3 MILES eee 1 3 


Fort Wayne and Indianapolis 
Than any other Route. 

MILES SUQRIE? 29 

. By 3 NOURS, iis 

Louisville and Fort Wayne. 


‘dial 
Ask for Tickets 
—VIA— 


oh, Warne, Cincinnati & Louisville Railroad, 


at A ante b le be all Agee of connecting lines, 
EST, NORTH AND SOUTH. 
we ‘oanimanes. S. A, WIKEL, 


Gen’! Supt. Gen’] et Agent, 
FORT WAYNE, IND 


The Picturesoue Lehigh 
Valley Route. 


Two through trains with Puliman cars at- 





tached are now run via by this beautiful scenic s 


rozcte, between Suspension Bridge, Buffalo, New 
York and Philadelphia, leaving Suspension 
Bridge 8:35 a. M. and 3:40 p. u., Buffalo 9:15 a. 
m. and 5:15 p. m., connecting with all trains from 
the West. 

Passengers between the East and West passing 
over the famed LEHIGH VALLEY ROAD wil) 
experience the pleasure of a trip through the 
most magnificent and picturesque scenery in the 
world, presenting an ever varying panorama of 
delightful surprises. 

Double track, steel rails, magnificent road bed 
and unrivaled equipment, all combine to make 
-he LEHIGH VALLEY the favorite and most 
desirable route between the East and the West. 

Anthracite Coal is used entirely, guaranteeing 
the passengers perfect freedom from the dense 
volumes of smoke that so greatly annoy passen- 
gers on lines using Bituminous Coal. 

E. B. BYINGTON, 
Gen’! Pass. Agent Bethle>em, Pa. 


DETROIT AND CLEVELAND 


Steam Naviga‘ion Company, 
(Office Wharf 23 River St.) 


—BETWEEN— 


Cleveland and Detroit. 
MACKINAC ISLAND, 
St.[gnace, Alpena, Cheybogan, Harrisville, 
OSCODA, SAND BEACH, 

Port Huron, St. Clair, Oakland House, 
Marine City. 


CLEVELAND AND DETROUT 


DURING SUMMER MONTHS. 





Special Sunday 
Trips between 








For full information, rates, tickets, etc., apply 


E. B. WHITCOMB, G. P. A., Detroit, Mich. 
. ¥F. NEW MAN, G. A., Cleveland, u. 


—OR AT THE— 
Travelers’ Information Bureau, 


224 Bank Street, Cleveland, Ohio. 
Who also have full line ocean tickets, ete 





Valicy Short Line. 

CLEVELAND; AKRON, CANTON & MARIETTA. 
DEpaRT. 

No. 1, Mat, 7:30am daily. 

No. 3, Fast Express, 11:20 a m, daily, except 

Sunday. 

No. 5, Youngstown Accommodation, 2:30 p m, 
daily, except Sunday. 

| No. 7, Fast Express, 4:30 p m, daily. 

| No. 9, Akron Accom., 7:45 p. m.. daily. 


ArRivé. 
No. 2, Cieveland Accom , 7:45 a m daily. 
No. 4, Fast Express, 9:55 a. m., daily. 
No. 6, Fast Express, 2:3) p m, daily, except 
Sunday. 
No i \ ee Accom., 5.35 p m, daily, except 
nc 


For further information relative to rates, con. | No. m0, Mail. 7:00 p m, daily. 


nections and through time, call on your Ticke, 
: oat oF A or ad ater J. SOBIAEOR, 
eceiver. 
Gen’) ‘oo & Ticket Ag’t, Clanton Ohio. 


De pot—South Water Street. 
WM. THORNBUKGH, R. 


A. CARRAN, 
Gen. Manager, 


Gen. Pass. Ag’t. 








THE FAVORITE 


AND 


Picturesque Route 


TO 


New York, Boston and the East. 


—_———_—__———— 


THE SHORTEST AND QUICKEST ROUTE 
TO PITTSBURGH, WASHINGTON 
AND BALTIMORE, AND 
THE SOUTHEAST. 

——— 


Uhange of time goes into effect May 20.1888. 

Central, or Ninetieth Meridian time, 33 min- 
ntes slower than Cleveland city time. 

Until further notice trains will leave from the 
vee Central Depot, South Water Street and 

Viaduct, as follows: 


No. 62, Mahoning Valley Accommo ot 6 







No. 72, New York Express,.............0000 830am 
Ho. 72. Fast Pittsburg Ex press.......... *830am 

No. 64, Fast New York saneees saben *300pm 
No. 64, Pittsburgh Expreste.... *300pm 


No. 66, Youngstown Accommo.. ed Pp 
No. 68, Pittshurgh Express.................. +1110pm 


No. 68. New York Express ................ T1110 pm 
No. 70, Pittsburgh Local Express....... .*11 40a m 
No. 74, thenango Valley Express......... 1400 pm 
Arrive. 
No. 73, Chenense Valley Express......... +9235am 
No. 61, New ee . snccasteaten +545am 
No. 61, Pittsburgh PI  cininkincsonie +545am 
No. 65, Fast New York Express............ *1055 a m 
No. 65, Pittsburgh Express,.............s000 *1055 am 
No. 67, Pittsburgh Express.................. +12vdm 
No. 63, New York Express... ................ *705pDm 
No. 69, Pittsburgh F.xpress . wn CaO 
No. 77, YoungstownLo:a! . "7235 am 


No. 13, Erie Express, carrying express 
matter only, from all points 
East and South-east. carries 
Mo passengers (excent Monday) 120 pm 
* Daily .t Daily, except Sunday. 
&23-This is the only route by which soastngers 
can reach Corry, Elmira, Binghampton. 
York City and intermediate points witnout 
change. No change to Boston and New England 
cities. 
Baggage checked through to all points Fast. 
Through tickets and information regarding the 
route can be obtained at office, 141 Superior street, 
and at Centrai Depot, South Water street and 
Viaduct. Cleveland. Ship bv Erie Express. 
EK. B. THOMAS, 2d Vice Pre-ident, 
Oleveland, 0. 
L. P. FARMER, Gen’! Pass. Agent, ° 
New York. 


W.C. RINEARSON, Ass’tG. P. A. 
Cincinnati, O 
M. L. FOUTS, City Passenger Agent. 
141 Superior Street, Weddell House, 
Cleveland, 0. 


Cleveland & Marietta R. R. 


THROUGH LINE BETWEEN 


Morietta Caliwell Cambridge, Newcomers- 
town, Canal Dover, Canton. Akron, Cleve- 
land, buffslo Ioledo Pittsburgh, New 
York. Coshocton, Newark Zanes- 
ville, Columbus. Chicago 
and St. Louis. 


In effect April 224, 1888. 








GOLNG NORTH. GOING SOUTH. 


























| 
No.4. | No.2. | STATIONS. | No.1. | No.3 
955 aM) 200 am)..Parkersburg...| 245 px} 1155 aw 
1220 pm) 645 isu... Mar'‘etta.... .}10 15 ay] 713 pw 
te eh: ee ee Caywood... | 955 653 
1246 =| 711 wee Otapley...... y 49 047 
Cs ee > ee ee Whipple...... - 35 6 32 
|; Be sf Be eee Warner......| 9 25 6 22 
13 {78 |. EIR. cavesesd 912 8 OS 
130 7A5 .. Maeksbure...| 9 05 6 02 
1 37 801 i. Dexter City...| 8 58 5 55 
1 41 8 05 |-.South O ive...| 8 54 5 50 
148 | 812 |......Dudley......| 81/ | 543 
157 |820 |.....Caldwell...... 8 40 5 3€ 
207 | 830 |. ‘Bette Valley...| 8 30 5 26 
2317 =| 8 40 ae 819 516 
239 | 852 i. Pt. Pleasant...| 8 07 5 04 
242 | 904 |... yesville..... 7 53 450 
300 |925 |...Cambridge. | 736 435 
307 | 93% |". Oluham’s.....| 727 1427 
314 | 940 |..... Miller’s......] 7 20 420 
3 24 yo0 |... imbolton... 7lo 410 
339 1005 =| .... Guernsey....| 6 46 3 55 
347 12 |..... Post Boy.....| 649 347 
358 {1023 |N.Comerstown) 6 40 3 38 
405 |lv 0 |...... Wolf’s......) 631 | 329 
417 }1043 = |.. Phillipsburg.. | 620 317 
422 |1048 |Back Band..| 614 | 312 
428 1054 |... Turner’s ..... | 609 3 06 
438 1104 |...Canal Dover.) 600 am| 257 
500 11 27 lar.Vall’yJ’n.l lv| 235 
5 62 135 iv. Vail’) J’n.ar 2 20 
12 19 Pm}...... Canton....... 130 
1i Sceanag Akron........| 12381 
2 3x x ee il 2z0am 
oe 1. Buffalo ...... 5 40 
1115 Pru) 620 ....... Toledo........ | 745 


| 





Train No. 8 leaves Marietta at 140 p. m, 
W hippie 240, W arner 3 00, klba 3 20, Macksburg 
3 35, ext er City £47, Caldwell 425, arriving 
Cambridge 6°0 p.m. Train No. 5 leayes Valley 
Junction at51'p. m., arriving at Canal Dover 
63>)» m 

Through coaches ontrains Nos.2 and 3 be- 
tween Marietta, Canton, Akron, Cleveland and 
‘Toledo. Close connections made at Marietta 
with .W.& B., M..© & N., 4. & O., and Ohio 
Fiver Packet-; at Cambricge with B. & O., east 
and west; at Newcomers own with P.,C.& St. ) 
ea-t and We: t; at Cana: Dover withC, L. & Ww: 
andCc. & P, north and east; at Valley Junction 
with W. & L. K. and Vailey Ry 


K. Ricsarns, 
A. T. Wickorr, Gen. Pass. Agt 
Gen. Manager. 



























IRON TRADE REVIEW. 


419 











to6 i sien 
ro 0-92 and Gre te ‘to yt in. 
Flats. 
ets. th 
2 to 9-16 wide by 2 to 54 thick.........j-.eseeeene cree 
Bessemer and O, H. Sonal 
b j om h. 
Machinery .....-.-eeeecereeereseeenenrerees ase price. 02 
bapa ee 0284 
Spring BS ls 
Sleigh Shoe ee 0am 
Toe Calk 3 
Cutter Shoes. tapered and burr... 03 


For ext’a sizes, see classification below. 
Machinery Steel. 
ROUNDS AND SQUARES. 
1to3 in. incl. sancestapansenathaisedarens 


414 to 6 i 
iat 15 16 ee 


\e 
on. 
i) 
a 
es 
a 





end ae entting, specified lengths, ab’e 24in.. 0: 2 
Machine cutting, specifiet, lengths, 1?to 24 in....0.4 

Machine cutting to specified lengths less than 
12 inches, according to contract, but not less than 


0.6 cents on each size extra. Sawing, one-half 
of the above extra for cutting. 
FLATS. cts. per tb ex 
0 Gin., by 5-16 to 1 in. thick....--sseersereeees base 
18 to Gin hy 4 and 9 32 in. thick............sss00+ 0.2 
1% to 6 in., by 3 16 and 7-32 in. a oe 
1% to 6in., by 4 and 5-3? in, thick... woe CONE 
4 to 17-19 in., hy &% tol in. ‘thick ia itt aan edd 0.3 
33 to17-J6in., by 2-16 and 7-32 in. thick...........0.4 
ys to 1 7-16 in., by % ard 4 32 in. thick............ 0.5 
oy to 11-16 in., py } 4 "to \% in. thick.. .. 0.4 
to 11-14 in., by 3-16 and 7-32 in. thick... ..0.6 
ry to 11-16 in., by % and §-32 in. thick. . ae 
34 to 4 in., by 1-16 ‘and 3-22 in. thick... meme: 77 
13-16 to 1g in., by 1.16 and 3-32 in. thick......... 1.5 
14% to 3 in., by 1-16 and hg in. thick............... 1.0 
These extras apply on Tire, Toe-Calk, Shoe 


and Flat Machinery Steel, also on Cutter Shoes. 
SPRING STEEL FLATS. cts. ex, 
1% to 4 in. by No. 4 gauge to %in. inclusive, base 


land 1% in. by No. 1 gauge to 4 gauge 0.2 
1 to 3 in. by No. 5 gauge to 7 gauge 05 
% to 3 in. by No. 8 gauge to10 gauge gee © 
%% to 3 in. by No. 11 gauge to 16 gauge «2 

4, to 8 in, bv No. 17 gauge to 29 gauge dere 

4 to % in. by No. 10 gauge tol6 gauge “ ...4.0 
a ¢ to % in. bv No. 17 gauge to20 gauge “* ...#.0 
8% to in. by No. Zl gaugeto2igauge “ ...69 


Bessemer and Open Hearth cut to length, 24 
nch and over 1-10 cent per lb. extra, and under, 
y special contract. 


ROUND SPRING STEEL. cts. ex 
4 to 134 inche......cccsessceroerserseens sseeeceses DALE 
$4 to 9-16 inches... 0. 





8¢ to 7-16 inches 





»16 smn. . <i. ac egt cnn bokmenencsveneaneiuesdetiolbesounel 1.0 
AZ iNChOS......sssserrecessneseneceennensennnrseersenensessee esses. 1-5 
English Tool Steel. 
J OBBOPB-.cccceseseccee-sseceee site Ree cuca ecnabiaben pkuhn 16¢ 
Hob on’s ‘ “Rest”. 5 r ....16e 
4, ** Choice ”’ 36¢ 
Burden Boiler Rivets. 

4, %, 11-16 and % inches diameteF................. 400 
Bridge 4, %, 11-16 and % inch diam esnead 400 


Rollsand Oastings. 


Furnace floor and straightening plates.....144c 
Housings ana castings not otherwise specifi : 

c 
Atide pPlated...ccccccccccsssccccccosrcocccorerses - canpabubeale iige 
Spindles and coupling boxes... 1%e 


Sand rolls and pinions, large size. snenncenoandly e 





Sand rolls and —. small SizC.......00-.-00 

Pipe mill GasthO@S.......crccccesecsccccercccccosscooecore 3c 
Rolling mill castings under ona sated <abenanneinadl 2c 
Spur and bevel wheels, large... corerneleeeial c 
Spur and bevel wheels, small... 3Ke 
Pulleys up to 30 gees... ~~ LS calend bosshueukbivambenuanaanad 4c 
Pulleys over 30 inches... soutidenaiinnasesebaeiniea 3%e 
Engine castings, light .. +340 
Engine castings, OE Reale a Wi Si uc 
SCRAP IRON AND OLD METAL 

Net Ton 

No. 1 BR. R. wrought SOrap ...........ccce- a sose $23 00 
No. 1 wrought SCrap..... -.....000--seeee peg ae Ia 00 
No. 1 Machine cast Scrap..............ssseseees 15 00 









Stove um late (free from burnt iron).. 
Grate Si lenlinieibauscoseesenmeneen 
Pines and’ flues (Clean).............0-.-. 


A RE 

Hoop and band iron............sscccesccsesseee 

Tron axles .. caiahiesanniansiaush : 

Light sheet i iron 

AX16 CUTTINGS .....cccccccrccccccescccescccccoesersee secces 


Wrought turning (free from cast) 

Wrought iron, oe Greltings...... elaine 
Cast borings.. Saat ERE 
Malleable iron. .ccscsces-ccscsse-ccseceosees 














Uncut wrought iron boilers.........-.scsscessssees “ - 00 
Steel boiler plates .......sseeceeseeseserserssrsssssees 450 
Old iron T rails... ouseies . gToss tons 821 00 
Old Steel FOEEE sccsccsconivnaccustor 23 00 
Car WROGIS cccoccccseccseccscscvesscnces sane “onancal 
O18 CRIRIE cicniccinscdeioriemmnnsntamaresiennestans 
Wo. 1. Ei. rel Bre eB ecrcccscoccccccssesccesescee 8% 
Heavy yellow brass ......c..00-.2.-+0 aA 6% 
Light yellow Brass.........++. ce 6 
Scrap Zine  .ccccccceee i 3 
Tea Lead ....... » danaulinasbnansboetoanabiiaiiathetas 8 
Heavy [ree cccccosccocccccccccceccseccsces cvesee 3% 
WROUCHT IRON PIPE. 
DISCOUNTS. 
Discount 
Per Ct. 
Wroueht iron pipe: Butt black.......... X str 
y 6 GRRE i RG 50 
Wro want iron pipe. Lap black. 
»¢ oO REE See eee scale 60 
WwW rought iron, pipe: Eutt galv. oe 40 
a ‘ 50 
Lap- welded boiler tubes. 50 
driv D DIDO -.ccccccoscscccssenseccsccencese  secese 
” ORE EF EI LEER 
Tomah wheid.cccnsncconssensnaceesevencsccsesenseneel EP cscans 
O66. Mee ssccncskncisanapeconsoccundbsconsen ie, per 
Galvanized spiral ES ES iaané nk 50 
Re 30 
Patent adiustable ells... is nace 40 
Globe ventilators.........-ccccsceeseeeeeees oe €0 
ie SHNIAN:. sathaansschaovomekbansannns aie 50 
og OE Ee ee 30 
@xpanding conductor pipe and fittings...... 40 
Cast iron piece fittings for wrought iron 
pipe. black and hee sn akdilaaeiiaeiiinbadenibanenne 70 
Bushings and plugs....c.cccccccceseeceeeeorersereseeee 75 




















Malleabie unions............ citbtaaducens gvectseonlle 65 

flange unions 7206 

Long screw & wit 7] 

Gas pipe HOOKS ..............s+sscceesessereersenenegenes 50 
Cast iron flanges, manifolds and expansion 

pipe hangers...... 65 
Hook. Pst and expan: ion plates. “ooil 

RR SSE IGN LIN NL Tee 67% 


Iron body Globe, angle, check, cross, 
safet; artery throttle, back pressure 
SRI AE aE Te . 65410 

Iron body: Expansion joints and i iron cocks, 
all iron...... 





Iron body: Iron cocks with brass plugs...... 60410 
PRIME WEP VORVOR;, cnisesicicscscsoceesevesvonccisehe, _ svenes 
Brass: Globe, angle, check, cross Masesrconte 
and radiator valves... wocvacesieias ae 
Tnrotile and butterfly va'ves.. woes UATIO 
Brass: Fin. globe valves, with finished 
EIR iGo ss Son sean ccokovesnconss' é-colateinsineh 40&10 


Bra s: Steam, service, meter and union 
meter cocks 0 
Brass: Expansion joints and steam bibbs.. 50&10 
Mississippi gauge | MGR shes bvithe iss sicensectneboses 55 
Bingham 
Gas proving pumps 
Oil cups. tubricaturs and air cocks... ae 
Cocks for steam gauges.............sscseseeeeeeeeeeee bor ded 
Cylinder cocks 
Comp. gauge cocks... ate easy 
_— gauges, steam ‘Wwhisties ‘and. ‘whistle eso 
valves 

















IE MONI v. vcisuinyeosdvinceccooupossiassiece =“ 
McNamara bydrants and street washers...Spec’l 
RON NO I os ticnaciin's ss cessantenceceubenibe-ncail Spec’l 


Cgveneee wrought iron range boilers, to 
ee, REEL EES ECAR ere 
Galvanized wrought iron range boilers, 
larger ...... 
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TELEPHONE 2312 


FOREST CITY 





FILE WORKS. 





ESTABLISHED 1876. 
J. &= BS. MOORES BRos., 








FILE AND RASP See ncaa 


We make a apoctalty of E Eiee made from Extra | Office 26 = Water St. 


Works ye 24C 
CLEVELAND, ti) enter St. 








The McKarlan & Nottingham Co, 


MANU ®ACTURERS OF 


LATHES, PLANERS, SHAPERS AND 


DRILL PRESSES. 


220 itWest Second St., 


CINCINNATI, OHIO.’ 32ly 





WWOoORSVY7ICE MES. CoO. 


MANUPACTORERS OF MALLEABLE AND CAST IRON FITTINGS, 


AND BRASS GOODS. Jobbers of Plumbers’, Gas and Steam Fitters’ Tools and Supplies. 
manufeveers of 1 Ne Worswick Patent Radiators. 


AGENTS FOR IRON PIPE 


Corner Water and St. Clair Streets, 


AND BOILER TUBES. 
42 * CLEVELAND, O. 

























































































































































cpl BFE OR wnnncssvsssvrvensconeesceseesseeenennecooonorecseeee : 
Copper bath bi. TT $9 | g,Double Extra Strong. double list of Extra 
SC IDOUD ii.cccccieis sauce vatalonicaouses<casentcdnaipanress ...Spec’l Tons. 
Cast iron soil pipe, to6 in. inclusive.......... 60 My 2e | yw ye r 
fittings, to 6in. inclu- | | ne | \> at 
Catt on dake | spa] by | 8888] 8] ga 
a iflop EOE GREE ATE? 60 =| eo : “| aaaz a i & OF VALUABLE BOOKS. 
ve ¥e a 50 l= | ES x | = Re: peeriows, or of books was so well received 
Rough ent in pista, tray an paren bibs " ae - sy 2 that we have decided to enlarge the list, hence 
* ‘stops, shower stops. - > 55&10 a| 2 ; : 
ielatiaeis = : o | Bes _| &lE | We Will Give as Premiums 
Compression: | 18 : |Ssss iS ae 
Rough and fin. plain, tray and bach bibbs.. 50£10 @lau—| Bloree| |e ell WITH THE 
peer AS wre. urinal, hopper, hy- a" ~|* eee = 3/8 | 
rant and ball COcKS..... ..... ..ccccccscsesseeeees \% 
Basin ¢: cks, from No 1 to 13’ inclusive...... 50410 an ee ae aed = WESTER N MAC H I N IST 
aS above No, 13, and double | a Eo 3S ned fr ONS “345, mt the i gran ot price of 
Shampooing and sink COCKS.....:.0++..0000-0...., Es pee | Sf Tia. 
Panty COCKE. See iS. ¢ | RS > SSSs| iS t & es arenas oe 
aunpooing sprinklers............+ IRE aa 1 Hie | 4 All these books are printed f i 
Double bath cocks and chain stays. 0 = | Ete heise 2 — large, clear cype, on a paper, ve ytd 
oe plain and water back coup- w| | “i¢ somely bound in cloth, black and goli. 12mos. 
tees me x4 — —— ee 
Boiler couplings, ground face, te | | = x | Adventures Among the Indians. Kingsto 
Sei tisinttnsidpinaiase . net, $1.25 10 x 3| asl kaw Arabian Nights Entertainment. arte 
Boiler couplings plain face, | 0 | = is ‘1 .<0| = | Cast Up by the Sea. Baker. — 
set... net, $i 20 10 IX jn ~ | €| 8 Daughter of Heth, A. Black. 
Basin plugs and grates; beth, sink and fa i> | SS je) es S72! 3 | East Lynne. Wood. 
WaSh tray PlUZS.........crsrresesvorereccoesees sooees 6010 2 —— . at | | ole e| & Hight Years’ Wanderings in Ceylon. Baker 
Soldering nipples and unions.................... 65410 Ee x | Rg ia | & |-| & |——| 3] Erling The Bold, Ballantyne. ‘ 
NEON MUNIN vs nccsrassiipiaiarscstoreroese 60210 antes lai |al« | &| Ethan Brand. Hawthorne. 
End ferrulest street washer screws, vonsecees — | S| aii« >| @ | Felix Holt. Eliot. 
and guides 7 7 | om! | wy ..| 2 i 
ee and basin clamps, bydrant = X : - a bs x | z .. Praapypeteis. and Denis Duval. Mrs. Shelley 
Pipe taps, reamers aad diese) ale 8 S| |B cya ¥ | Brambles Aubiopryhy,,Pranktin and Stabr. 
a | | @ le | S| | Green Pastures and Piccadily, ack. 
Plain pipe tongs and gas plyers..........00-. 50 6 |S | aay ™ |) | 3 |!) '6 | Haunted House, and the od _ Bul 
Wrenches: NAO isxts ctetdebagbitesias ckoscdecéist tacaca 5045 pi“ I* fa m=) | & S| -| 5 | Hyperion. Longfellow. — 
Girard agricultural.............0+ on Als | ile a be | | *| =| Ivanhoe. Scott 
oe OS RTE ITE. wt |X 3] pee ' ; 
————— Bee l8 le | [eh lm |u| 8 | Joes Boies eaeee: 
je Greate... PRET hanieveniiaiaeie 25 & 5 e a | Re iy! g | Ladies and Gentlemen’s Etiquette. 
a emis & Call............. BES | . x | | = | Last Days of Pompeii. Bulwer. 
- ster Gietiettamnecmessads 4 < x | x : | 7 _'2 poet of She penta Cooper. ~~ 
sseeeseneseecesens sesseeenes : | » 2 oe ° : 
Pip: tongs: 7? adjustable..... ... = | ix | Re ; * | =| = Maid of byte Motmniy. 
teens eereeee eeeeeseees - ~ $ | Se ‘ ° Ci 8 
rd pevhine’ chain....... 10 | ———— : ¥ | a | = ae ee 
: : REE. Movecss conencesveses: 10 | x | BF ey ——| Mill onthe Floss. Eliot. 
Vises: Pisin pipe, Sedpeienlanecinviate 55 | fii é | ‘¢| =| Mysterious Island. Verne. 
wi eo com bessormieeneeean AO | a | a 3 $8 _|*|& | Oliver Twist. Dickens. 
va ee ror ee | $33 71 } = Our Mutual Friend. Dickens. 
Machinists’ LAMMETS...- 0.0000» sane ey. 40 | ’ : : i i | | | roa se". a a “and J iset of Wako 
Gorse i ea coceese Speco’! | S| ig $353 |=] || Red Eric. Ballantyne. 
ipe cul ers: "pee 2 S| x BR s. l=] ie | pae gad Hound f in Ceylon. Baker. 
ce UTORR. ..-0.00 & 3 eS | leo omola lot 
” aa shane - Py al ie ee: F 3 ‘| I Round the World. oningtee. 
eee é Sop $33 | ® Sart tus 
Malleable oilers and hand lataps..--"Spe0 : ia igi] | S| || | Seottish Chiets. Porter. 
elt 3 “So: = : s ds 
Armstrong s adjusiable stocks and dies......25&10 3| is ; = :§ | S| | ¢ i wl sD. Fanny Bern. 
Waste, at manufacturer’s prices. { |= = s° £3 2] | <4 | Sketch Book, Irvi 
Ses Chere SINE id ccclseosenessiees Ricusc uci -Spec’l g SS ou = 5 A} 2) 5 Spenies | Nun, and the Black Dwarf. De Quincey 
connesupenanese Oe 7 = | ej!) and Seott. 
Reker TOPE. GUMDGIRE..., co wccvenqcisevecncteceimananinl : = = SPee z i> : 
Crley Bros: steam packing : g\#2| | |aa% E | £| E | Susddardss Reodings ap] Recitations,,Steddard 
PROP GT WOON canseceskexocsesicese ancun i * a =| | Ss - ; 
Lubricating Compound.........0..-..seseeeseresenee Speco’! § 8s #: 5° 6} 2) - Thaddeus Bre: aw. Porter 
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OA PARODY fi, oes, 24 So Water St, | 
: 1) CLEVELAND. O. 
Tools, Supplies and Machinery. 


ACENCIES: 
STERLING @MERY WHEEL CO., 
=] Emery and Corundum Wheels. 
BICKFORD BRILL CO., 
UPRICHT DRILL PRESSES. 
CHAMPION BLOWER & FORGE CO., 
Blowers, Exhausters, Forges, &c. 


J. B. WILLIAMS & SONS, 
Oak Tanned Leather Belting, R. H. Lace. 








ceed Metal Works. 


FRED KRANZ, Proprietor. 


Manufacturer of 


IRON LIME KILNS, 


Copper, Sheet Steel and Sheet Iron Work for 
Brewers and Distillers. 





PLUMBING, GAS AND STEAM FITTING. 


STEAMBOAT WORK A SPECIALTY. 
OFFICE: 731 Water St.. 
04-ly SANDUSKY, Ohio, 











THE CLINE ENGINES. 


The most compact, best built and cheapest engine manu- 
factured. Boilers of Steel tested to 180 pounds 
pressure. A written guarantee with every outfit. 


2-Horse Power Engine and Boiler, , Complete. . $150. 
$230. 


Usually rated at 3 and 5 Horse Power by other makers. 
2, 4, 6, 8 and 10 Horse Power Stationary, Yacht and 
Launch Engines and Boilers. Write for Catalogue. 


ELMER E. CLINE, 


50 and 52 Ely Ave., - - ALLIANCE, O., 










4-Horse Power, - 





A.M. Attyn Sec. 
—THE— 


oe Cisher & Wilson Ot, 


WHOLESALE 


F Pine & Hardwood 
= Lumber Dealers, 


47 CENTRAL WAY, 


Cleveland, O. 


Fine Hardwood Finishing Lumber a Specialty. 


A AK, QUARTRRED OAK ASH, CHERRY, WALNUT, YELLOW POPLAR, HICKORY, 
—— REI ) BIRCH, ROCK a ue BIRD’s EYE MAFLE, WHITE MAPLE, 
BEECH, ELM, sOUTHERN PINE. 


Bridge ies Oar Timber Cut to Order. 42 


The Eureka Furnaces. 


Are the ONLY SELF-FEEDERS for SOFT COAL, 
and are equally adapted for 


EIARD COAL or CORE 


With unequaled record for efficiency and economy. 
—ALSO— 


“New Champion” Stee! Furnaces 


Second to no surface burner,in the market; for 
Hard or Soft Coal, Coke or Natural Gas. 





THESE FURNACES ARE MADE IN 
VARIOUS SIZES. 
And arranged for either brick or galvanized iron casing, 
and are placed under our own supervision. Before se- 


lecting a Furnace for your residence, store-room or 
church, call upon us, or 


Send Postal for Catalogue with 
Testimonials. 
AGENT WANTED IN EVERY CITY. 


THE BRYCE FURNACE CO., 


‘DAYTON, OHIO, 
PATENTEES AND MANUFACTURERS. 03-ly 








THE NEW IMPROVED SCREW WRENCH 
IS THE LATEST AND 
BEST WRENCH 


Now in the market. For descriptiv ecircular 
and prices address 


The Sterling Wrench Co., Sterling, 0 








Cambridge Roofing Co.. 


Menufacturers of 


SROWL'S PATENT STANDING SEAM, 


Plain Rolled, Corrugated and Crimped Edge, 


GARR YS 


PALL MT 








GARRY IRON ROOFING COMPANY, 
The Largest Manufacturers of Iron Roofing in the World, 
MANUFACTURERS OF ALL KINDS OF 
' tron Roofing, Crimped and Corrugated Siding, tron Tile 
or Shingle, Fire-Proof Doors and Shutters, 
fron Ore Paint and Cement. 
Iron Frames for Roofs and Buildings. 
No. 152 MERWIN ST., CLEVELAND, OHIO, 
ss Send for circulars and price list No. a 


Oo 
me) 
re 
“Hy 
mM 
i 











SEND FOR LIST OF STFEL RULES. 
] | 



































No. 31, 1 ft. 
S 9) No. 41, 1 ft. 
4 With Leather Cases. 
dif 
Neatest Pocket 
LUFKIN 4 “RULE CoB CLEVELAND. O: sacs eps 
Mint ht hte to = Pvt? ‘geek tame 


rte toy 


\ndakicinshietaatinsitinindeinniamaiieniiniaiineies Se ee ee ee ee oe 


Fur sAcet BY IHE TRAVE CcncRALLY. 


LUFKIN RULE COMPANY, 


CLEVELAND, OHIO. 











1 Xoofing, Siding and Gelling: Made of Steel and Charcoal Iron, awarded |* 3m! i+ 
First Medal by the New Orleans Exposition. Shhh | 


CAMBRIDGE . OHIO 





SYKES IRON ROOFING Co., NILES, O. 





SYKES’ Ann i is 

Xe-Rolle an 

IMPROVED ae Box Annealed, 

Best Roofinthe F well Painted on 

Wor / both sides with 

Suitable for all Best of Paint 

eh aoe * and Pure Lin- 
uilding a Oil, 
Easy Put On. er 





f= Send for Cauier and Price L ist, and mention this Paper. 


THE ATNA MACHINE COMPANY, 


SOLE MANUFACTURERS OF THE 


Aetna Medium and High Speed Engines. 
300 to 1000 Horse Power. Latest Design. 


For Rolling Mills, Furnaces, Pipe 
Works, Grist and Saw Mills, Ete. Also 
Manufacturers of 


Upright Engines from 10 to 160 H. P. 


Rolling Mill and Special Machinery, 
Light and Heavy Castings, and 
M. V. SMITH’S 
Cas Producer and Furnace. 
ENGINES ALWAYS IN STOCK. 























Warren, - Onio. 
THE LAIDLAW & DUNN CO, 
CINCINNATEI, OQ. Purchasers 
“Hero” Vertical Bolr-Feeders ; mecowar 


—AND— 


“STANDARD” 
DUPLEX 


cr 


REMOVABLE WATER CYLINDERS, 
Send for descript ve circulars, 
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chasers 
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GEO. C. KEENE & CO., 


Cornice and Roofing Machines. 


FREE 


SITES 


| Manufacturing Establishments. 








— SS, —— iia ‘3 f J : | Over 25, ae 





|WILSON VANCE. 


Free sites and free gas for fuel are given to first-class manufacturing enterprises, 
who propose in good faith to locate at Findlay, Ohio. 
correspond with persons controlling such concerns, and 
will give personal attention to visitors. 

I buy and sell real estate on commission; have sold nearly a half million dollars worth 
since the 1st of February, 1887, and in no case has the property failed to 
appreciate at cash 25 per cent. per week on the total 
amount of purchase money. 


I will be glad to 


»- FINDLAY, O. 





OTTO 








"a 


Horizontal OTTO 


92-3m 


Schleicher, Schumm & Co., 


Combined OTTO Gas Engine Pam 


CAS ENCINE WORKS 
{ Philadetphia. 

Vertical OPO Gas 
win’ Ovliniss OTTO Gas Engines. 


ined OTTO Gas Engine Dynamos 


Sizes: 1, 2, 4, 7, 10, ss 25 and 50 horse-power. 





SEBASTIAN, 
MAY & COMPANY'S 
Improved 
Screw Cutting 
foot or Power 


patalogns of Z of” Lathes, P cok m 
and Sapptles t oo vo on — 
plication. Lathes on Trial. 
164 W. Second St., 
ow 44ly CINCINNATI, O, 








THE JEFFREY MANU'PG C0. 


116 W. State St., Columbus, O, 
Manufacturers of 


Roller and Detachable Chain for 
Elevators, 
Conveyors, 


Drive Belts 


For handling 


COAL, 
ORES, 
CRAIN 


Barrels, Boxes, &c 

: —o— 

© Send for 1887 Illustrated 
Catalogue. 





Correspondence Solicited. 





SEND FOR 
NEW 


ILLUSTRATED CATALOGUE 


AND 


Price List 


MILLING MACHINES, 


Drill Presses, Lathes, etc. 


Ready June 15th, 1888, 
E. E.GARVIN & CO., 
139-141-143 Centre St., 
NEW YORK. 





W. BINCHAM & CO., 


146, 148 & 150 Water St., 
CLEVELAND, O 


Hardware, Iron, Nails and Metals|| 


OF EVERY DESCRIPTION. 


RAILWAY, MACHINISTS’ AND MINERS’ SUPPLIES, 


Wm. Jesson & Sons and Peter Stubs’ Celebrated Cast Steel. 
Malleable and Cast Cas and Water Fittings. 


Nathan & Dreyfus’ Self-Acting Oilers and Lubricators, Injectors and Ejectors; Penn 
sylvania Tube Works Pipe and Boiler Flues; Peet’s Open Way Valves; 
Boston Belting Co.’s Rubber Belting, Packing and Hose: 

Alexander Bros.’ Leather Belts. 


STUBS, GROBET & ROTHERY FILES, ETC., 





ETC. 





@. W. STOCKLY. President. J, J. TRACY, Vice-President. 
J. POTTER, Treasurer. N.S. POSSONS, Supt. 
8. M. HAMILL, Ja., Asst. Secretary. 


W. F. SWIFT, Secretary, 
W.J.POSSONS, Asst. Supt. 





Se. as | 


Brush Electric Co.., 


SOLE MANUFACTURERS UNDER ALL THE 


Patents of Charles F. Brush, for Electric Lighting, Storage 
Batteries, Carbons, Electro-Plating Machines, 
Electro Motors, Etc. 


THE BRUSH LIGHT STILL LEADS THE FIELD. 


9| No other System in the World equals ours in Simplicity, Durability, 


Earning Capacity, Reliability. The Best is always the Cheap- 
est. 45,000 Brush Arc Lamps now in use. Self- 
Regulating Incandescence Apparatus. 


GET OUR AGENT TO MAKE PLANS FOR YOU BEFORE BUYING ELSEWHERE. 
THE BRUSH ELECTRIC Co. 


CLEVELAND, OHIO, U.S.A. 

















AGENCIES EVERYWHERE 93 
Eox. Turret ai Spwced 
LATHES uk, 

And Brass Finishers’ S Es 

TOOLS. as 

° = 3 

CAGE MACHINE works, |~ 35 

Waterford, New York. Mma 











Caah -s-7u, 6.000, Lhe. MENONT 
rand m 





PENCERIAN 


ENS 








E. T. BARNUM, 


MANUFACTERER OF 


Wire and Iron Work, 
Wire and F 
and Iron Fences, Iron 








Champion Rubber Bucket 


Manufactured § F.Crawford 


wen Ai, OHIO. 


Chain} p Pi ee et 


Pumps; dealer in 
quality. 
ducements to 


lots. Correspondence 











Patents. 
H. T. FISHER, 2 
Bn ene Ri: AND ce 





WEBER & LIND SIGN WORKS. 
A ’ tic Si 
Cor. Ontario & Huron Strs.,, 
CLEVELAND, O. 


orang: ae Te 


MUCLER & KRAUS, 
ENGRAVERS - ON - WOOD, 


89 Euclid Avenue, 
Telephone 2240. CLEVELAND, O. 


1B Sey dine bay cape 
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THE AMERICAN 
Manufacturing, Mining & Milling Co., 


MANUFACTURERS OF ALL KINDS OF GOLD AND SILVER 


Mining Machinery 


CLEVELAIND, OFTIC. 


SPECIALTIES.—The Linn Double-Jaw Rock Breaker and Ore 
Crusher ; The Standard Pulverizer (for wet pulverizing); The Crescent Pul- 
verizer (for either wet or dry pulverizing) Howland’s Rapid Amalgamator ; 
Secor’s Im 4 i Amalgamating Pan (for treatment of refractory ores); 
Howland’s Improved Disintegrating and Concentrating Riffles. 


Agents Wanted. Correspondence Solicited. Catalogues Sent on Application. 





MIT. VERNON IRON WORKS, 
Oldest and Largest Works in the Country. 


Cc. & G. Cooper & — Prop’s, 
Manufact 


Corliss Automatic “Cut-off Engines, 


50 to 450 Horse Power. 
Slide Valve Stationary Engines 
All Sizes, Extra Heavy, with Girder, 
Box Frame. 


PORTABLE Pages Center 
my ony 







and 


ubujar, Locomotive and Flue Boilers. 
Address C. & G. COOPER & CO., Mt. Vernon, 0. 


ve Circulars. 115] 4 
I, H. Pratt. Agent , 8944 St. Clair St. Cleveland. 0. 


Send for Prices and Deseri 





J, Surrs. F. W. Suita 


SMITH & TEACHOUT, 
Manufacturers of BOILERS, TANKS and STILLS of all Descriptions. 


ING PROMPTLY EXECUTED. PLATE AND SHEET IRON WORK. ALSO 
FLUES TAKEN OUT, PIECED AND RESET. NEW FLUES ON HAND. 


644 and 646 Broadway. Telephone 1121. [91-ly] CLEVELAND, O. 


H. E. Teacupvr. 


REPAL 





Lathes, Planers 
SHAPERS, 
DRILL PRESSES, 
Wood-working Machinery, 


Engines and Boilers. 


Wood-Split Pulleys, Shafiing, Hangers and 
Couplings. 


Sherriff & Ashworth Machinery Co., 


80 Water Street and 98 Ist Avenue, 92-ly PITTSBURGH, PA. 





Write for Prices—it will pay you. 





The STANDARD TOOL Co. 


CLEVELAND, OHIO, 
Manufacturers of 

INCREASE TWIST DRILLS, &c., 

TAPER SHANK DRILLS, 

Straight Shank Drilis, 

Machine Bit Drills, 
Screw Oriver Bits, 

Bit Stock, 





















Sockets, 

Hand and 

Shell Reamers, 

Standard Cauges, 

Milling Cutters and Specia! 

Toois, Morse Taper Reamers. 
— Standard Patent —— 


‘ Twist Drill Grinding Machine. 
New York Office, 33 Chambers Street. 





07 








CANTON IRON ROOFING GO., Canton, Ohio, 


MANUFACTURERS OF THE H, W. SMITH PATENT 





STEEL Te + Corrurated Iron ¢ 
ROOFING fA wy Roofing and Sid- (aaaeEEs 
Ns |” od ing. Beaded Iron 
Made of genu- ANN : im) Ceiling and Sid- 
ine sneet ateel /’ ; * 2 ing, Crim 
and calamined Cy aig Paine gees 
steel, ing. Ro 
[C6-6m | 


£8, ves li 





Shapers, Engine Lathes « Drills. 


Lodge, Davis & Co., 


a pee te Ohio. sSENv FOR PRICES. 


, 20’’, 26’’, 32’ Shape: iT 
oi, 19”, a1’, 24°", ald "Engine Lather iLL 
* Upright "Dri AY 
ey” Beas. F, Drills. You 


William Tod & Co., Youngstown, 0, 
THE PORTER-HAMILTON ENGINE, 
The Hamilton Blast Furnace Engine, 





a 


Hydraulic Cranes and Aéudinalateel 
8@ Heavy special machinery generally. Send for illustrated catalogue. 








—NATIONAL— 


SAFE & LOCK CO., 


BRAINARD BLOCK, 
North Side Public fquare, - Telephone 39), 
CLEVELAND, O. 


MANUFACTURERS OF —— 


Fire & Burglar Proof Safes, 


BANK VAULTS,  AeEry, Guar 
BOXES. TIME 
NA‘ION Locks. 


WORKS, 
C. & P. R.R., bet. Garden & Quincy Sts. 


. The Lane & Bodley C0. 


Manufacturers of 


AUTOMATIC CUT-OFF ENGINED 


from heavy patterns and of unex 
celled workmanship. 


STEEt BOILERS, 
Feed Water Heaters, 
SHAFTING, PULLEYS, GEARING 
TH" LANF BODLEY | Ow. 


Nos. 1 to 25 John 
 SINGINNATI. 0. 0. 


Naw ae av OdwllS BieQeg 


Old Files Re-cut, and 
warranted supericr @ 
meeneer cut oF 

red made. 
m Onieret ail Receivt 
Prompt Attention. 















MANUFACTURERS OF ALL 
—KINDS OF— 


HAND-CUT 


Files & Rasps 


Extra Tempered. 










142 & 143 WN. Waterat’ 
COLUMBUS, O.(éily 





NEW AND IMPROVED 


{7-Inch Engine Lathes. 


Any length of bes. m, Workmanship strictly 
firs irst class, — 


THE MULLER MACHINE TOOL (0, 


Sth and Evans Sts., [44] CINCINNATI, 0. 
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PIPES STACKS BEAMS ROOF TRUS 

ot “Ee X ROLLING MILL WC 
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